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(54) SYSTEM AND METHOD FOR HIGH-RESOLUTION IMAGE FORMATION 

(57)Abstract: 

PURPOSE: To improve the resolution of a light image 
formation or optical read system above a previous level 
while a refracting lens is incorporated together by well 
considering elements such as a wave front component 
distribution, an accurate distribution of illumination 
energy, and local, temporal, and spatial arrays of phase 
relation for operation of wave front aberrations. 
CONSTITUTION: Transparent grating elements which 
are holographically arranged are placed in the array of 
refracting optical system, and one of the elements is 
generally in a critical aperture. The grating elements and 
other elements are illuminated monochromatically by 
many spatially incoherent and temporally coherent light 
sources which are so distributed as to cause phase 

delay which varies increasingly. The delay of a wave front varies by an increment which is a 
submultiple of the wavelength to obtain high diffraction efficiency. It is caused by a 
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(4) 11*^3 CB«OVAf AC*^T, 3fc 3& 
z fc *r#|fi i: -f ft i/ * ^ A . 

(5) H#«4Cfttt05/Af ACH^T, ft 

(6) H*a4Cli«aOi'7f ACiJ^T, #8 

- o © i a o * oiatfflEfl:A«ftftj:5cfli(fiiFn 

ft C Srttffi ttii/Af^i 
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(B) H*54CS2ajOt/^t/»Cij^T, ;< 
5 '> A f A , . 

(9)|jt$2aiC8B«jt©S'A7»AlCfcV\T. Eft # 

«SClS3£*ns:kSr «f.«S fc T ft {/ A * A . 

(10) Iff * 1 C K © © V A T A C V> T , P.? $ 

<&Tftfcfc©*ifS*te*Anfc^a*'£fczfc* 

1*181: tftv^tA. 

(11) K*«l CBaOf^f AC4»^t, £9* 

K » ? fc IB < * < # fc JB * £ A * ft IM^ SB 

«e**ttH , ft"J:9i&ja*hftKfc*tt«RfcTft 

(12) liS *B 1 1 *C © © %s X T h iZ ii V* "C, fc* 
0, ffiMW:ifc-l/:>Attfll«R*nT^ft**4 

x ft t . 

**uvxfa^ n't 

1/ > A © & © ft * QgiAtiiC'hSfettffiottffijB 
n*4*ftfa«ri/-h#a*#CVA^A*J: 

(17) M*JBiB8Btt©3fe¥*A*A*J;tf»fctt 

k - u V A * *J » "T ffi ^ -e « * •* 
afc'&fcfAT-AfeJtfrfrfc. 

0«) -!ft$filB©%¥$' A ?• A ft'* tf#$IC fc<A 

■c , *cc»i/ffifla3t-vvAa*«t»-rftte 

*!> © # a * *©ttJn*nte$M3t-u>AttK 

©j$Tftfc*©^a**** £ffi?'R*;ititij£ 

^^At^AftfcA&O^afr-frC^A^AftJ:^ 
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(13) !S $ Jl l cKa»©*A*AKfc^T* £ 5* 
f Af Mi- ^onttl/>Xia*t*i ft *9 <£ 

ia^i/-?^ v^ttttP3ttW'>x*a* f **icBa 
fts aaosKwcfff^^i^^-^^ 
(H) ttaancianovAf-Acfc^T. 

S'A? : AttlS**tt£rftfc&©Htttt***. 

» a m in » » s * n ft fa a © 3* as m * » -3 a 
»f*^ttt»fflfflia«*fflfflrft^i/-y^v^ 

(15) IS **I IK i> A ? A is J: tf;frr£ t * 

V^t. **^A*»-Attfcca««e*^-*a** 
* , ^i/-?^y^^att*te#aicJ;a*ffiiR 

(IB) * ft fcg©a"ffiT«r a 

(19) Ii*«lBO*^«/A^A*J:^^tt(C6V% 

T . #JMpTfflftIBTffiroAS3te-P;/A*»^* 

*-v*fi"rft*B*o — soffit, -ii © a * 

tit/A^A**^**. 

(20) «#Jfl7©*¥i>A*A**tf3rftK:43^ 

iftoaa* ft.v^ a * nttTc * t * n. 
* a » a "as o*ac i o* ««©*-*-©&* 

iff *• * X ft V A T A 43 J: 

<2i)****¥-y«ffi*e«©fcat>©t/AfA 

^eaa**«©»*fc*6i8TSSB***.ft# 
a, 

tt«©, £<* fc U * & ft & * o *3*©32©!|Jlg 

*f*?T£8«*$*ft&i/r#;^fc*, 
50- 
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n^SCftMKi:Ci: , 3, $ JE * n * * j£ & ® 
tof&t Kit \,tiL& 

an&tfffBero**A*iaa4 r i'-* < > ^ # a 

hT&O, W 1 0. 000© & © ^ - ©fSK * -CB$ 

y v^$f«li-o©ra,6£ffi7'? h - • U v ^ ■ 

> * ^ a * * , y v^ot nf ntit ntiis 
ra&T<a;fa&£*9#£*-£*, £ - iffi © ^ ft 

X ft , 

(25)fcx* • ^-^©iSE&JBsSfcfilffifcSg 

-o<D3t^«k:«j-5TEa*n. b a m □ * * 
K^raacEBsn, ftfto v v^*? ifty 

> ^ tt £ fi 7 * h-^^r5<cil^U-^Y V ^ 
flt * * ft fct)(C, 'nfje©«**f#ofceai, 
* i: , 

lO.OOOjftO * - ©B* Wft a t - U v 
A*ft5 t t> C$Hftc£Mtt-< > a fc - l> 
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Kl*ftfc:*)©-o©i/A7-Att & ©*>©*-£<;: 

^f^T, ran?©*»B*©fft£©Mttfc 
uT«ftcatoft«fa©iRfi»tt*iri-**af« 
*ts{ft-r*i:k<>tc, BffMnt?©«©a*tb 

*-A|»Wli»CfctfftBfflWncEBt*n* 

***¥-tf-A©»*jBtt*rffl»<!:»fflrTft* 
* a . 

(28) fit ##27 C ft fi© f A r A C *J ^ T , £7? 
h-ttfc#®afl«CA#rft$8?#&©itf;&nW 

ana«rsi<fc*uit)v &ag!^©i*j*'^h/u©& 

^HIiS-eo.03nD©^-^r-©/XV KMf:tt«n 

ttossraw^vat-i/vh-e* *B * t*j - & 
« * « M T ft = t ^mttiV^fi. 

(29) IS**! 26C tin © * A x A C *5 ^ T , ft © 

>; v^tt^n-enAf^i/Toji^a^V h - * ^ 
rftkfc*eatfnfc»#ji*rtcEa*n, c 
©as#&£©*rtt:/? h-©ttiau5ffiA«aifbu 

^^mt-rftvAx^, 

(30) SS^ jSjbc K®©i/^^i.(c^^r, jyjr 
Oifflfctt&*2ttUTa^afe©&at£<fc*fltf 

ttcJiflt*rft**iBn©aft*amu. ® © & 

fc<k?"C£Uftft;*;©&tflitt5« TA5:U 

wmfc-tfti^A^A. 
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>*v***«ttlSWHKfc:Ea*nfc-8©!* 
* Wffi i: -f ft f A A . 

«£*fc*iiTft¥-8fc, t*$nbfc3t-vvA<o 
©tt«&;|l8a«i*£irb«ba»afc*.**, 8 

(3 3) *BJn W Is *> ft tt ^ h ? v^OV^^D5(S 

• ^ U - ^ * > 

JBW*-e«l9fcl/-Ki!:JtflWb, »» 9 y * o 10 * 

»*tt£tftltX2*te{Jlb* ;/b-M**/**45l2 
e«t»«r^Aftc t^^lKttiit^f 

(3 6)W*fl3SCK©*n*£#*;i7 t ACfclA 

a fig * ft b , 

Sffii/vX*©»«*ftft»tttt£tt£cSllH 

insHovf ^ x j> ~e x> * c t t + z 

*/ X A . 

1 0 a ffloy-AfrfflflfrftCfc^^lttti-ftft 



^BB^P 2-1109 (4) 
**&iaattru-x • ? is - ? < > ^ • y ^ - 
ttfflso«Mtt*«ft9* ftatiLja^v^Aftifl* 

(34)3* « £33fc V X * A C *S ^ T , * 

&#;A«3ettta#c$>9, h ? * ? « n*M> ? * ft * 

* tc SE ft Jt, *5 ffl M * * - 4r v * -C E Jil 

* n T 45 0 ♦ ft/httTO h 9 y ^«tt 1 * * o V 
©jf-^-TAO. ^oyiz-^CA^TiCft 

fc t ft #3* 

S/^^Attjec^U-'F-f V f ' 7 U - h d< A ft 

fe£©&S tttfJ248nm "P » 7 9 h - © ft ± iff « 
#tt#J 0.l44^^tJ>-e**ct«r«Wttft* 
£ *S X ? A ♦ 

{3 9)iS£#38CEtt03fc^VA^AC43V^, h 

^ v * ifi y v ^ © * c E jij * n s » y v ^ tt * a 

AD c £ ft fcfrttttl:?ftft¥i'** b f. 
(4 0)-o©¥®& E 93S£*i&'<M£Slbfc-o©ifc 

fc©raT?©£fcftia&&*fc{&Tftfcat>cB^ft 
-oofc^^u-^-f v^*fl?ft;fri£tt&©A 
v 7 * # <? : 

S«±TOffi3tni<rPa«bT3l5-Sm^^-v 

* £ £ ft , «4»2Uo>««0^v^«i)l 
b , 

Hrnft»-aEaT«oh9»^iB*Kjfttft. * 
teffl tt ft- * »a fc is- *fB a wtt* ii o ; 

:oJ: 0 cffl£*nfc26*S©±T/S3fe#*4©± 
» ffl * ffl « 1" ft : 
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* : t bT 

*»©h*v*A«* Ao'ti IC SC ft S II & O ISJ & 7 9 
^ * Jfc $ 1* * . ch^O'J v^lijJt o ttt*fs 

&«^©RSit*ftfc^*-:/©±cS*fc^-(:$*At> 
r * ti s . 

(48)is*JH7-ex4v< fc ^^ 0 ^ Tv mnztxiiM 
® « & ± it a i u o > i o /jv ? v> 7 * u 

& ^ajbTfffcSftTfrW/^iHfa* 
H b . K**ftrv>«fv^ffl*te|if4*3iiau. 31 

WfliTO » ^ . /< * - > e JS # ; P.?. It tt <0 



»ih¥2-iio9(6) 

9 H-l*8£0K-A&®C#bT«*<O#56ifi 

(44)15* JH43?ft ^<fc IH©#*iIJJ 

« X W * fe & © tt a c *t b r - # © i , 

is &tfA#©i©i££T?ao % K^^o^6 

a, 

03S*«^l/^A'OfI|jTJt?ajIf OfijtJCfbtt 
*{*SlO,©iy* «fc 0 * & < * h U Vv. -tfttt 248 

Sfc#*4©Bfc*ftTV>*^6|S#©:f||/, ; A 

ft*ia#&ffi*-e<oas#x, * >^ ; 3i^t#ftfc 

#**©£«* 6©*Ut&. t ^«oofflO/8 3t«« 

<o*r * igt. 

(5 2) *JI40T&< « ft; &© * y „ 7 * 

JS S T * : a£&-e£$h?y£*ffi<ft-r*fc«>c 
&9J#*4©;8tf ft fcfi[J#*Ifc o ft < s HTtO 

(53) bS # *H 52? & < © cf> t* % £ !fc h ? v 

* (i A a* y >^©«tt 6 & fc©fl. c 
E M * ft * . *«4»'Cf«*ctt*ji^?|.-,ij 

v ^ tt a » y f^fcra'&oRom-cEjiJtffta. 

(64)a^lH53Tii/<ft^r^tiSC*OAf t v 7 * 

* : * v * - y v ^ , /t ^ K * A b . S £* y 
> ^ i: $ ffi 7 3- K - . y >^©rac^u_^< v 

(55)ar^ S4-C Jin k fi^mo'pT, as»y>^^ 



Ut*V£ — tJVl't S ^ j(> tj 




j£ * ft * : * U T 3! C & © 






t n J: 0 /h * ^ ts 


ISft ^-?<JD*» K © £ cr 


#*4&& 'J ^* 


IB # r * . 






•f > , ^ d *9 U V X 


*<**#&«&©*? ^ 7* * ■£ 


C : 






h \s 2 A b #I4©/S * ft * : 






< <nfi - i 5 v 4 


©Bfcft 3 frIBj£i"<& 5 J t 33x Uj( V 

isi d JCf /A 7 <■* J UdJ * 


r _i_ »— a "3 o 


W ✓J rHJ (A * IT Sfi ™ s s S 


*. IK r* x • 


y m r *s s s\ r W vj jfj |g 


*» ftr (lis I • ■*- 1 . 


Tlffllj »V — A* V 5 T» ttt 4f fl? *■ 
» 1 J ^ » 7 s s\ L 1W 7T ml (A « 


4tS Jit HH t. l> 4 % j 


h©±CiIWh?*^*ffJ#T 


5 . * © K v * 




* -ei£fc 0 , * u 










(57)S*$JS56'T&-Cft;*fc©* 


r , & ft *± <B * © 


7* hT^#*a9t!ll»t4 





* ^ * fe c & ^ 3 - * y - * « Bl ; 

#c#^uft£fc*®&&*^**ft^<ot.© 

Jiotis^L v S3ffiiffnft&-fcg*fs{Kt*& 

rat±£-te&;rL/-y< > ^ {ft a * 6 £ « n ft 
S^fcifi^u-^^ v^«a***t? ; nt 

PS at *rn a # & © r ? -f v * > h <otiib\z%-fc 

{62)u^ JHsiT & k ft * a * © * -c v m~fc& 

4TV — T< > f H * — > It & < l> 7 4 ^^mMW 
SU^«T^<©fSJ/6^ 9 y * iz J: ? T.ff5 JA * n 

4; SS-fEi**' < V *-ttiittnfiuia«©* 
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* n * . 

'6 P3 -e ft 9 . vKrGHKUfctf 

(5 9)H«^5 6Ti£<ft^ri£ti3EC»;©X^» 7** 

* C : -o©a$M r *fc*I3Tt> J FDS*l'*>h© 

y*»Wi:UTaii*h***©ftft*iBjaT*. 

{60JI|^ll59T^Kft^rat©^T?, »»/t*-> 

tfnfttt(2fc**&*n*; h»y^tt(B|»&y> 

^©^Tf1?6n*; 3EC»;©A^y^*^0: S 
m /t jt - v * 6 h 9 v ^^^h^^C^ti^li 

(6i)K^^*9^eft©ftat>©--^©s/^^AIi^ 
© t> © * * tf : 

(64)»^^63t?iil K ft y A©^T, W-JLfi, 

*i/-x»B8fc*z:<BiiS^i/-^'f y ^ * a tt ■* 
^ei^^^^bft^ftCjKfUT — o©?Ji^JfcB 

(AS) SI B4T 54 < ft f x y A © 4 1 -C , 3fe^f 

(BBj^^S/A^At?, ~0©WfpS$H®©^ftat 
U-htt*©t©**C: 

fi©aiSE*®C^Ua*/£©7*^ K - J:o T J£ £ 



ifl#CJ:oTSEfeft. a*JSffftt-O(0i£*a ft 

ft ft . -tur. 'j 0 uovaajTofi 

/h * a ^ w « * w o 

ft ft . 

(66) 2ft* 9 13 7 ifc^ fe * X 5» A 0 *7 % Oh- 

(69>i&$ $A6T ft'* fc J/ X ? A O * T , 7 1/ - h 
ttTffiilUfcffiffrfc^S'X^AOa^feCfifc* 

U 0) gff # # 6 3 T ii K fe 5/ X T A 0 4 s f , U > ^ tt 

* » h *C B ff & tl , -O.J: 0*^^/-v*l«^^ 

fc#ra*fe*&ftu* e<0&*£v* */ X ? 

in) £i $ #7 ft p x 9- a <o<P * , 5*#r? 

ttft«<0±T^<O*n 

a • y > ^ * * o . 

(T7) - -3 * A f A.T? » ^^b/Slfcli'- 

<tB<0£ftft£<O$a7? h - * 'J V ^ * ft 

f-^v^ty y^onta^o* * a t: - a & 
ft?©w#**att*ffliKTft. 

CT 6> S| $ # T7 T?it K ft S/ X ¥ A O * t? k y V ^ « 

* »o x> k as -r * * * c . {2*awfl&© 

£ ft ft * ? h T EK * ft ft . 

(7 9)aS##78Ti$*<fci'A? l AO*-t?. 9 > ^ tt- 

* o $ ^ y > ^ # & ft . 
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a 4>ftA««**in t * . 

<71)fl5#*HT0T?&"<fcfA7 l A<O4 3 T?* 7 9 h - 
O ifi tt 'J V ^ • * v h fBJ T <D 7 o f U v ^ B Vtt 

ft* tnT^u«m6A<4unft, 

(7l)tt **TlT 5* "C fc «/ A* A O * T % 7 n ^ 

u v > b > i* * tt*a jga .-c -< v . * 

(J3)1ff:ft9B6-C&«fc */ A ? A <0 * T * y V ^ • 

c tit * n fe y v^&gcw-ceftft. 

(74) ffi*£T3-C&*< fc * X ? A <0* T? . y?>- 

M{$**ft6ftfc^fc#iaaB*&ft-rft ; vt* 
* & ft t ft «; > 9*>&u < t 6-?ii^^<T<) 

J3 © W C ifi^ tfti. 

(75) 11 *JR6S-e54Kft A (04"e, ft4£tt& 

m i ) > r - * * - ><oft -cw-jRtt5$^.^ - > 
ntBfly v ^ • a * - > (04* 

(8oj 3* $ ais-e li^ ft s/ x * a <o * * % J5sin& 
i&iSJiE«*jtiia(±*«J-o <0 1? h ft ; yv^« 

(8i)fca$*A7* A ft &O t><0**<2: 

flip * * * fr ft 9 % a « ft £•> . * O.S & tt * < 
o»-'Jv^H», y >^o* ft* ft ■ 

9 h -«:a a f ft* &k ttftoja 

^ia^fflffi*a^&5.K:aHrftftat)Ci«^fi*l*3^ 
*5 ft . : 

*<o»=yy^**c-'90 + M*4'*. y 
v^o eft * ft ttiiia y n-aot^stn 
ft. 7 ? h -off« it 7 ? b - * iliit ft *feiK 

^-r >^*«fii-4X<taw*acr<3ttta«3fe 

< Tt»-*?| 
T * ft • 
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(82) S]|# JfHnT&K * i/ a ^ /* 
yy^©J5#fc'eittifc#K&«?©#©fl®ilS£ 

(83) tt * EflJTifc"* ft f ^ r & © * -e > &f$lt9S 
-c © ss - $ a y >^<oi?*i:iaiii;^i!a«T<Dit 

« 7 - * » * , ■*s*i«jfc:0-tt*nfc7*-fyj« 
^^iz-fr^-r^coF. as m y 

> ^ © — O © ft t> ft © * v h a as * y y ^ © — 

(84) If $ *H83T at *C fc V A 5- © * T , SStt- 

A^<0 1 O^^TSC*5 9 , - O © ft * * 

r *"a jis a w * -c ai ■» * © c * u ^ . — o © as 

* b r £ ft Hi 

y f ■ * u - h k3g-3fc#**©a 
tfnfc«**aats*o»-Mjft*-r> >• * as 
mkbT35-#¥**©ttfi*t*a* : 

fcff eft < i 

»:«*to^i/-f r^- y b - h * a a 
f*J:3c¥'fi*tt*rtM**. c © ^ b - * y y 
4T • yb-htt»-bvXtm-b yXO«y 

nt 

yF?&©***^*S;*bT 
a^bvX^^A^JtJQX^^/trB*. ^ b - F * y 

t . 

(87) b« * 3S86T ft S/ X * A © * T , 

byxa^oWt-a.TfcibfcttAatfcvv^t 
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rtftjajga-e-ry*??!****. 

(85) rt^^84ri$ < ft X? U ©*** # ft 18 a 

V - V * ffl * . *UTd^*<T<,»^©h9* 

* tt^ffi^ CiS^T S> 0 , 891ift*;©#83 * < * 
ffltttft. 

(86) ffiV> *i»^J b y X * S'Af AtOl*Ol/V 

X • * * © -if v * - y v^fcftBi*«b*flfc*. 
B^MP-efc&^b-^* y ^ . - h * 8 

bTa«tttettfcftft**vj»< y ^ • 7 - * » 

■3a«fb-*< v ^ . ;1 

f5 ^ b — ? * y^ • y b — S ti/A^AOffi 

jpfrfclSfc^b-Tvy^' 7b-h©55-<8 

(88) B*aBTTit-<ft^Af AttlCftOi^ ft 
******* :*»HitO»-»A#^>^ 

e***H«*-flr< ; Bin kUflffi^n**** 

* * a c a iflt 4J:5c«2^l/-^r^^ 
b-h©»J©»tR*ftfc«**!!Rttt4. 8U © a 
tt*nfc*I#tt^b--7 l Y y^ * * b - h © Tflt 

C*ftS-3fc¥**©**<&tte***tai:5 
CiSlfnftXvf < ^7»«:!H, 3fc * 3fc 

iz - * y ^ . - h©gij©afl*n*fi«© 
T* e * * « * * **** c » ^ * * > * * 

* 9 at • 

*#o-^©*a*:a:Ten, -ftc*nfc&#i/ 

*-o©ft*ft©3t&^*-yk¥®{£*BbyX 
J: T © * <l> k 13 <fc © — ooWHJnfc^l/- 
*<y^«A*->*fg/at*. ^ u - r < y 
^ . /**-yttt%<ofr©&fc*3fe*<y?*< y^ 

56- 



ft ; 

Jtt^^< Tt-o<o* v K © [H] *t* {£ JfJ {g( y > 
- yv^ftfT* 3 : tl/T 

« * s ^ t > a^ffiiif i/ vx^iaa^it) t * v 

(30)iJ*Jlft9Ti$^ ft i/ X T U ©* V, Afeftft 

-<vn v^fKttfiJIttftJItoi/vjeiB*** 
© & tfr'ft T ft & K v f < > ^ ft T B 9V & 

n 4 . 

(91) If # & *C ft 1/ X f A © * -C * -^ffifflffi 

M-eStff'*li, 3f-fc£#^;/hft.£;tft. n 
h . y - x t £*r * * ft . c © # -f v * • v - x 

v ^ t 1ft IB * ft ft « .& c J:o tiffic 
* - /> ft fato u , &myv^#&£Uft*-fc*<& 

© f£ to 0.54£a;/,fc9>j>*<*ftJ:}Ceft£ 
fttittf ft : 
H#*ftft^*->cft-3T3i-y?h-. U 
A s ft& c, g£ © ^ o [$ * ft JS ft ff 

$-7*hW?xhJ|-Ptt4gftft0fe*v<t % * 
©?*©{WS38W&&cJ:-3 T-tn*fifi(aacfftf 

ta * r > «-6SCfl;*»2r* # * © * © * 5 
h — • i/^*>ftffl£1-ft ; tit 

*JJftft0^n-" \s * A* & tl * t V 

y > ^ * « 0 ig t . 

h - • u * * © *> a * « c - . - . eg t w 5 

^itcJsoTftftft^n-' u k * a< n # * ft 
ft . 



ttlH¥2-1109 (9) 

V vl-*ttStafcit>c, S-$jT©t/>Xfc¥ 

(92)ifc**<ia#Wi:3!ftftta/h7? h - - 
ye*oT&j£*ftft£<©y v^rtoj fi'ft 
Hfit*ttttt»tOAf ? ? ft * tf : 

Sfi^sm^^wcfiii© ip'ffi -c ® is u & a* e> 
>^o^85->-y >^*tnftt4 f amy 

>^iftffi©M"C©BI«tttt5'Ji*AfcJ:-3 tag 
t ft ; 

iTM^4<4Uhi £ "« © * ffi * 7 * h 

US>Xh#*4?fefc5: 

&«ft***ftT^fr^j:vetefcA,ir8it© 
aa c n« ft ; 

^riftiaao^s-pEHc^ftft^, 

£ Ifc y >^©-o©|S£**aftjtf^ > h K # T ft 
<S 4 ft 6 48 T * : 

. &^^-A©to*ft#8*ftft*H«-e©7*h 
l/J>xhTfefe*>ftft£#t^to*tft; 

8& >t * — ^ftS*i£trfci&© — o © -> x r a lit & 
© fc © ft C : 

Vffi > t — : 

¥E>yK-ft--3©«fcA,*3fc**rftft{aa 
c a ft ft ft * © h v y&ffl<aM**&(g]|is?ft* 

a * v P * « H : 

-o©S(S^^ — x ; 

^TW^kk-x© Jb c ««6nHyy9| 
08 * «n»iKf»f8-9-cjscr % a ft ¥ ffi > 
"-©¥BB&tt?fc&!|^fflls9tti-ftJ&0Qft* 

¥ ® > >A-©^®cW»L/ft-o©i3tfnft 

* ® > v/<-±-c©awi6!t/<#->c»ttu 
■ra^n/iifflfflM, -e^(ixf>K^j^[3jis4i 
© f$ . ¥Sj*V't-©ra<btt*6©4B£ftji?-r«i 
4 D * ft : Ht 
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* n C * o X /< 2 - V X *" V K;HTOf l> > 
A — (Dcentratlon* 9iES8£$ft&*nft« 

06) If* £94*1* fc V A f 1 A.<&*T», Ste-e* 
ft A * > K ffi &§ li * y y !?«B8T[lltet4n 

irii*iaMM-xstitBa«iiBUv y ta 

K*iltSt ft. 

(98) If * Jl 94? & ^ ft V X 7 A <0 * T , EJ |r V ft 

(H) # 96T ft*; ft */ A A 0 * T? * K^F 

* «l W O b y 7 $ m fflM (i * ¥ -c & ft . *<o* 

***ftfc*>©2fctt3&H**t;. * O * ? & 
(S * n ft . 

T ft ft > >A-ttaC*fUT¥&#f*Jt:&ft ; 

nft. ti,t^-^i:^bt$j«t4fcA<o$5l 
tt£4BM**ti. 3Bft A * V P 
ttfcaftfcfcO±ffirtJF&ffii:*¥¥ETa«fc 
tst^i^»»Uftz:o<o^4*^^;^^'e•ftfc^^)Offl 

<0{fcfi*$&*ftfca<D*-#cf|fj$*nft7:i' 
£ft v y «|«± c ffl * 6 n * s ft -t 

* « m & v y m m.<o tiL&c&Kx%mzt\&yt 
e-A^h^v^fiiaToaffio^ffitrrsj^ft : 

2 & * v K^mraj:-c<Dafitiaci£Tftia 
w. * n e* s #i a e >ni/o0fl£omicft«.ca 

at ft : 

-58 
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(96) SI * 41 96? i£^C /!: ^ A ? A © 4> 1? . ¥ ffi y 
A-tt 7 * H CIST ft &85*ttrO, *<D*?, /t 
#->«ftii*mMH¥ffi^ v/t-o&SBc&ft 
^feft»v>3te-A*Uffii-ft«lM*-d-t;. -eo 
Sftii*tttt*a A ft ft'fco&Mtt e-A 

- v <* 4 ft < rti — -?o2$v > ^ * , 

(99) |]| * $ 98T & ft !/ A * A 0 4> "C , $ft£$ 

* * -> $ < <z>R,to&m y > ssm 

(too) ffiv>niffi-es«<o±TiB]^F3*«|fttt ft 

tb <0 — O <0 */ A T A ti & O <> <0 . * # : 

3fi A y y a B8 » -en «*<-;i-,>t:> 
Si?*sc^ut2fty yfflw*3smctftfcA 

nt 

ttfflsnfcfla^a<knjc;rft«M, * n a 25 
c « ft & t? ffi c * 3S-£$^®#[aje^fT"C*ft 

^fS3Tt^a*^e-A<r{iifl]u, fi a s ft * a 

ft . 

(101) 0** h * y * ttfl* »tt**±T<0ffl& 

* 3 ft ii <f U X f- A tt^<Dt»<0*-*C : 

y ?iM**#iiftiaM**ti*y y v m 

ft ; 

^-c^^u , t«i:^i^Es£^^^/sSis«f,l:,^4^a 

ft ^ >d y k /HSMo 4 s S^:&t^i^¥frT^^ft ; 



* ¥ © 7 U - h & ffi * t$ b * # 6 ± IS <0 *f & 

e-A***$6ffic:f*]ttft*v y s?flawtiifS 

^£4SM * * C : * b r 

(102) !ff##10l T 14^ V A A <0 * T ^ t> n 
AOttBSrfcifjl-ftlSM : fit 

»«tan*n, #ftttB4>#j»*ttHj-r ftm 

(130 If # Jl 133 ft 5/ A ? A <0 «f> T , fig 

*^om~ft&tt*/6&c#bTra'fco»fi?>? 
h - . >^o^^«aa*t*. s& :: *& 8 a s> a 

( * * fc * -fc 8 i: f»J <6 1? £ ft ) * # . 
(105) 11*^104 TifK/ii/^AOfT?, 3B- 

a**y-^tt**niffl«t(Hit, * - * v - 

doe) B-fc£3fex* cic-r ft/S£$©fc 

fcj^ra^ejcrftfteifcamra, -enn^^o 

r^<DiS£«!T<0ttB*SggffTft ,* 
^-fc&*ft35z:i8«fc.x*;i/*--*tl{ftl,. 



»IH ¥2-1109 (11) 

v ^ • a * - v <o & a * t* ta r * m a 

-r ft t>. *<of-c, {flr*j«m 

£¥f5Bi:te-?Tiiai-ftg- 
naseifi-rftljrins***. * - * * tt J£ 

&E&*&T ft : 

ATfg»**©»:i1fl**ttT»tt*fB»Tft : 
»tt*fi«lt.1- ft *M ; 

ft (a b * ai « u » {iB^AfliMoft^c^jsifi-^ 

(107) fiS*JBl06 ft -> x ^ A n& 

a * * *? • -eo^Ts jt-jvf r^iSMiiffiffl 
3oT7* h u s? a htf#4t:&fc^fcft«fc5ei5] 

if ft m M * * c . 

(108) IffSQiof ras^ ft i/ x * a <±35-ifi*# 
A*/w¥-oft*o3te^ftB**<;. ^ <0 & ¥ # 

*ns. *<d*t* ^ a a ft S e ai - ifi«afe<o 
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(109) B-«**x* eft* * h u * 

o & a * a . th^piwrs^fniiDto^f , 

7 * * t? : 

&**hfce-Ao&msE3ie&i-*fts*fc 
a t ft 

ft 1 

* - i * ^ ¥ - T ^ x — a B£# U % & 

ft. . 

(no) It ^ il i o 9 t? & ^ r a o* <*> * n 

tr-A?R8ttTftAFy7*i-oo&ttkr-A* 
JB£1-fto*-£t;. toft, atttf-AttlJ* 

nft, * b t -t o * * , $ x - a ti a 4* tr — a no 

ft. fO-oo«Hfl«lieiift^«««>f±ttT« 
ft. S & * *C 1 **av0jl4f-ea£"?ft?fce 

CtTTi<?TK^5, !1 ft fi 1 5 V > - hA/ 

^S^ti**, iS*r^- ^ v * & * ft 
ft . 

t>"3tlfi5^^< ottttoUvXi/AT-Afc/SA, 

"itfT tcyifnftl/vXi/^f-AU:J:t>-C0jtE 
* M ft . CO " I «t • l/^XJ/^^AttfiiSflH 

flteEttfftCfcfcmflbT^*. b ^ b * do 
$"A?A4<iSj£-?fr*ftB0Iij|lfi oj^dv 
0lft<flNft0£!BicA*..cniiffitt*i/v;C|jt 
a+Cff 3 $»OBB (chrona tlclsa) , 3 

-60 



»BB¥2-1109 (12) 
•t?o*g«friift*5 ci9jt^e»nfeB-«fi^x^ 
nft. 

3. 3&e&oS?lffl*£ftE 

^fci$*?fti'A*AO* 5 f O 8 ffi 
^*fJHJT*fti:t>***}5T* 4* i* ft 1 16 T ffl ia 
fcnft^vjr^-f-^A^A^tsjK^iSfflfc: 
ffl^enftsaiBttti/A^Ac^^ftj:^ e k n? & 
lSflft£/A^ t /,<Diz;ffl^iKv^T^9x.r^^ft. « * 

t » ft 19 ^ < o mm c # u r *± . ^ttstfe^rss: 

# 0? * biAfcOi: b T & ft C fc * H £ .e b T 

^ ft . 

bfrb* A-OjEW&ttttrlCflbTflStCttbTtA 
ft»*C.fc9 % C * o T 

a^**M««©a#eii&w_habTb*o 

flit C/J* *<firOv *0K^*f BttTfrent^ 

▼ ifts. tt-ganxs*** **> a^g 

*at6fc^5Wacj;9, 3J # 0 , 7 -5 * a v 

fcS5*$$ttfcJS|ft:fifrnT^ft*e>-c&ft, 
do*-:$r--eo*jfa*fc3B$ic. $ ft c ft i* * 

tot ti*Q&BL#toj»I*W&*Uto + 

ft, #fl A tf f n * & ft li f& o 2 x - a o ± c 

OXtxk "9 x- A' A ? 9 (steppar) 

* n ft . ftehftthf hoisc^u A ^ -9 « 

fcfiffi07 J rh'7.a£*f&*. flr |g , x - a tt 
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Ol&V to ti t> t\ & . t l/T, ^ i-AAf y /t- 
(stepper) O tSd C J: 9 ^ i - a tt Jfei C^J t t 

ft £ . ^t-AlOVl" H A^* - VTflDfc 

©43©©ttH-r,f-£&ttettft***ffl (Wiitt 

5 #© 1 Ai^ttl OihO 1 ) «#*8/>T*£^ 
V A ^ A T 7 * hVA^tiiCTn^A^^^n 

O * ©u#; r& i * — Ma m "c * * c t v R 

/srottat^ittftt^^, t^roti, ft © 
* * ** a » t "* ^ c t fc a A t a ^ « & ** 5 

#jfE*ft*fr6T&*. ^^•)fc^v^H^^)t 
KT<Dl2ST'j!3fc*tff £ # * n t v> & 
tttttfifciA&fc ****** ft&±©llffii:**] — tt 
C3^tllo«tl««^ttt «t&. E St ft to £ 58 © 
± k , i^5^;5&ft©ttH*3S*<*©ctt — fljc 

f-a^ji^ent^i, end *s&?-i&6 

(Optical Society of Aioe r I c a) © 1 9 B 0* 1 1 £T 
©£&T>M**ft* ttetOtttCC» 

to ' y ^ x < • * f 

• 7* > 'J ft (Journal of the Optical Society of 
America) , 19 61* 1 £ . 1 

IK2*?J§jET * <fc } C * c *iI*i£ffi*£JE* 

* * * < > fl££5/;t*A©llfficlB<fc^3i:fc 
T * * . f£©$i£(i£<-fi2Wtot>©-caD* SJ 

j: ^ * a ^ w ft . a * ^ « & £ & & 4 & a * *8 * 

t ^ ^ J: *> ftRlfli:»lTtti?0*i<»ttftnt 

^ /* o , — ^©{flfc&tf**. & * H 0.63? 

o *J ffl * tt * u ft . ^t«iKJ/;n, r 



im ¥2-1109 (13) 
a*©-o**^»±*ftja_hJ:9#*t?**1> 

^Afrfc^rufc-cfc, -t©,fc3toia#tfft*$fi*; 

Sit, U>X4^A^Afctt»JtottRO#*H 
© IS 3S fi * fit SB (Xenro Mlyaooto) 4»»l\fc 

■la*?!/** - uvx* fc^o#-/K^o»it 

4(u.. v)-(k-1)A. 
d d T , k » 1 . 2. ~ m ? , -t K T © y - V 

#c (.#ff ) 5*JS*o#*ci:K:.fct>T&Sl*ft 

5 . fit, t£tt2:©«fc3C£Jg*ftfcift®fiifc 

(u. v) olfJC»i**.^Xi: 

&©#fc*ttt?££to7l'-Xtt*§$'l/-^< y 

5r « © o a a * *fc •(a«sisy->-yi/-K 

SJiO — -3©te©fU3T©£$*4*** 5 cttfc 

6 < « «* t? * * • 

" */ - y < yu-h • yv-ho 

Jft$" t ^ 0 8ft 5: (Ap pi led Optics. Nov. 1 9 6 7 , 
pp. 2 0 1 1- 2 0 13) © * -e Melvln H. Horsan C i: 9 
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fit « a « y - > - yi/-Ftt«f st * n x ^ ft . ■ 

Horaan tt y - :> • yu - r*Aft«Atttt*g7U- 
S<0&$* •HBE£ftflSC*lttft3fc8<o£<fc(pri 
nclpal iaoges) c *9filT ft - * V - 5? * kt 

V - y "• yu-KO 1^JHl$<0.S?«*^Aft. 
Hornan (± , t> U ft *§ 7 U * ;U • U > X *< ? fc 

:tHl/ft, U * U . c © «K .fc < ?18 JE * n fc 
* * $H # t> £ n T ft V> . r^aVl/XHT 

s*©a3Kttt/vxttttfc*ti/* o :* tr ft s a 

E^^AS^otKfe^ni^, Mt ^ 6 Ml ft R 

nft*3filsscMur#Aftnr^«iw», 3 * n -c 
ft ? <o {£ *§ 7 i/ * ;u • w vxsifutf^ u 
* , /2tf&¥*?«tf**yffli-ft#¥&at-c<ote 

ttu^ttfti-ft«idtraDiB[ffj*»te©*^i6fflc 

t> W JB * ft ft . c: eo JS C li , a«ft«tl): 
otf (3fe*ttfciftR!*fe> , *ffi#*bi/VXfefc 

a*©P3ttuvxta*#*fcP3ttig(afi^u- 

r 4 * tit Fa^^j^gg^i^-f o 
^ • U > X * -fc 0 • P3tv>T^V3VCitB^l/- 

b * r , ^f^A^tir&ii^&^ift^aib*? 

fcbTrTffl©**©«**l**»fl1-ft. 

M*tt*B«> 6 nag* n ft ft 6 tf. mm&*% 

©ISA* * c ? 3fc J: 9 k t> % i£EHJl£*ffffiK& 
jEtftjfcifJfc^^Ott, * A ft fc * H* £ $1 ft 

IT ffi i: ft 9tt ft ♦ 

^cftfiicJift^x^Ab^rttTttJSiffx^So 

ffi Ffl'O # C , it* ft < fc t> 1 O © , * V # 9 ? < y 



raB¥2-ll09<14) 

© & # , watefflwftj:9acaitt^»Hcjt}-r 

ftl2&©^J£i:^-3fcJS&©^< o * k £ ft- © 

CtifiSoJtv>4<*0!H. * ft , £ * ti * fli * 

* ;u • i/vx'oJWII*ft^ttaw-rt>|f!l 
(space-baridalth product)*r$ft~f ft B5 ffi S? ft 

ft $j * t± *: f <r t * a sa ; ^ * < «: t» n m -r ft c 
fc*Lft*t>fc. c©tt»; fcffiiixg©&tf;K:& 

^T»B50J5ft^^ft. fS3!*-**¥-©jE5Sft$r 

x*~»cta*&A,«!B-e* ft«8ft£ft»tiftH 

* fcH U i/ * ? A © A9 & * * jg ft & £ & ffi v IBS* to 

* t ft te . JtlWttit#-eftfc^fc*A6ftTI*fc 

u ^ jv U _h c rsj _b ^^fUt^^t^wJh 
ft ♦ 

ft - fcfc*oaj&*nftaii?&#fcte*fctt!a* 

* a * n v £o«*<oi 9tt-«c ( a # us a 

(critical aperture) C & ft , ^ 1/ - ¥ 4 v if % 

* t (£© «3to»cffifbf ftttiB3n*& 
i + *}£ftfc#*flUfc$Rgtt-f v s h - U v 

B*flB« a t - u > K ft3fc«c * 9 *fcT.BW 

* n ft . cn6o«jtoWftffitt»Raq!7<-A/K 

Aft4«£0'«S«r»|j£-r'ft«Attffi«rl6jAt r ft« 

ftfS*nfc3$ffiI{jlg©fci?>/5t*-t?ft<. ? £ * 
n ft ^ a r y 4 X A (chroraatlsn/feUKg ) O ft tb 

■e <i * ft . ttffi©ffltttttt*©ft#© — *©*# 

f^Jftl/, «GMffS!l**-*Aft, & *ft © 7 ? 
K-tJ:0S*€>nfcSl^J:0ftfti5^^l/- 

t ^ y^cJsViu*. *©©#©*flma«>ftte& 

©«EftH*3EAft-fc» % ft *8 E IE , & & $ 8! ft 
ttt'ikUi, ^©fcSeGS&UfcBI©^ 

as, »te<oat«**3Ae>nft. 
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V ^ <D :/ 9 h - ^ # & ® £ >K * t>. K <0 ffl * 
(a«^U-httffl*f**3HOffiffMD 



{critical Aperture) CfiS 


* 








fc & » * US 4< 1ST * 


C * * . « * , /S #r 3fc 3* £ 




3 <; ^ - * - u v 




<J 






U 


* to o T t> 5 i< 


U A* U £ ft i: U T <0 $0 RR F*5 K 


ft 


5 S«FS T 5 IKS 


b^U^ '^J: y ft & #J C jfr 




^ * * fi T? tt it * 


n * . ttJB 7 i/ - > ft v 4 t 




y V ^ ? 7 -f - & 




T 






X 


tt /i ;u x • U — *P 


A< ff * U p.8 £ & -C * 5 . 


u 


* u , & a # , 



7 -f y V (chronatlse) <DfHJfii* 

* • 3/ A ? A a J: 3 * ffi 0 % ffi * ft jr? & C fc 4> 

t ^TRBeHtt, 2 4Bno OJ: -5 

0&»6**#c. z. nttso.oooo® tiar^w 

HS1***» 7tf7An5 

^tttt(»a5±cttSt«c«i-frjg-e3BWWYV3 



»BB*2-1109(16) 

oi5*4<a*)5Br^s«o2ft5 y > ^ * £ x s 

* ^ c e n * , ia^y>^*^^-^ro^9 

OS O !/ > *r ft ft (A tt 9 V ^ • ^;l/-^ttftiffl 
fc*6*fc)l£i<i8fKftft^tt«3*nft±3lc, 

* & # & ft ^ tt S3 # & ifl (opague) ? ft -a T t J: 

**?fcioifi*fr*ifl'rj:)K:t b « * * n 
ft . co^x^At^-^cjiori^y^-h^ 

* • « ^ A W tt » tL-ttVhfcavhnh 
4M« $ h ft . :oj/A?ACfJfflSh5SJr3fe^ 
^tt^ffit^fr^tf^Stu^s* u & ^ « •* * * 

*TUT, lMt¥JRK*9fc:fcfr^ftgI£frttfe* 
ft Cfc # "C *'« . 

#^T7'?>-0&r*O0£i*tt5tetcJ:r>$$ 

* ft T , £»e{£;|e0£l&?ft$4hlcJ:9£ie>6> 

ACtt-ott±©tt«*U— htfEHTfe." - "5 
f i 6S # ffl O (critical aperture) CEfi $ -t 
0ftttfc£©#3*ffiWtttt***.*J:3 % f - A 
IS 8 u: B$ tl * ft ft . 2 46 nn ft * A3 ft # e 

o.H4 $ * o v c «tjK * ft, a 

* - #-Gtok * * • i&m (Wavelets) T<0ffi?W 

ftfi*f2*§JSft* 0 5 o is * * n ju ± <o± a * x 
» I* * n a . 

zoffeg|fci&5v*< ^4»OH^9 fc v a r a c 

j: 0 , c om&rt&mtttfm * n 5 . mxtf x m 

* tt^^f AC|^ T J* 4*1 Aft AO 
3fe « . B^BS □ (critical aperture) <0 ffi C S 

^mK?4±O*A-7'U-Hlci:0^i;*^ 
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T IS <fc * n * . r^f3>M^Uf at 
tt, J5^CJ:4lilA»^, & E i8 * PJ + ^ 
H5IACt9T3fe4'<< % -o * * * fi * n JU 
±©JR®**fc-»Kftffl-r*J:3 C ft$ £ * n 

* . H)l$iaii3fe«c?&9 t, r**a;/©K3t© 

« fe * * r & «^ £ <a «t # © # * ft * . Htiuv 
x« Att, t?u^»flt Mist© * 

« ffi IS IE M '0 7 * h - ? tt * < , ¥ ft 7 ? 

ffi ffi ^ u - y < y^tfi**w.fny :> * © a AH 

4. f3flt©ttftfcjl**ttft (W *(*&©&£) 
<*ttBttTJBA*n*. U * b , & £ fc * n c ft 

^***nftJH©**#i*5 & * * as y > ^ » bij 

* c f # s> v h * n * , 

J: 3 K » fcf£4"3©7?h--t/<<;i'*'/fji,'>n 

© « * tt & A lc '> * < i: t» — £ © $ # C 1 o © 
- A (MKlf * 9 a A ) /3 ft *J n * . 'J V 



nraT2-no9 d6) 

*t T E M * n U ^ *« , ? # 9 £; ■ v * 

* ffl t> 6 * * f* H IS c J: 0 ft h n * . ffl X tf % 

v ■ 3 tH © — ifi © ^ JH *« « ffl ? 

* , 7*Kl/**K©|ft^iftU» fl5 *P * 3 [S ft ^ 
— ilOIIJC AO, i|J[fi!lC?4>,67-»IOM 
A>*T©-ii©7? h-«-4^*:^T&5, 
*«Of #^S^B VIfflC» f ««> 1* 6> 

& * . £©J;SCiafe#l 0 cn* -**-?©« iF 

i .hooai * * - -3 © &*§ ^ u - h e> 

x*AAf v /t- (stepper) ffiffifc&SfriSIBe 

a * • ib n ft * x a * ip ft » © *■ # i? s/ ■ > © 

ffll/O^I/-f < v ^ © ^ < ojd*©^/i>-7*if$ 
en, 4$ 30 tc E ffi * n * . 

apetureJe&fc^U-** v ^ * lii UT i> 4» 

©&fc3fctt±ttatt* *nA<*i*&*n*ra(, je 
*2»osj» y y^tt, $& * c , tt c « < /< 

*-V©*'G»fcUT»<CfcCfc5SiJ:©ttfc 
FI*&©*fl!ffl21©*& (groupln«) U T & ;fir> ft * . 
# ® U *v*a<[I]teS'A7 t ACftl>T&*§7' 

u ~ s Bi ft © ih * fi fg *5 ft t ^ $ b$ a , c © »; 

V^*att7*HVA*C#T*, * * ^ (* fit <§ ^ 
U-h©ffl'Cj»©«ffl©fc*©. SUnttt/iS 

< . 
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*7 • **ov<0»A*ff*fcibea«*u- 
£ * ft * w a & , *A,ft»&&*#iffj&<ffiv>6ft 

$tt4»^Oifi< CB30KH9 v^<Otfi**fe/a 
L , fcJS 7 l/ - h g J* * *IJ ffl r 5 c t t J: 0 ift fc 
EJ *£ <0 + tt *Mi < RftE(*?-Clf«CiS 

tfns*t, Ktfyvi'frStr&A'ttfeCi * o 
!SttiE5ac^<«>en*. c n « . # * o r » »; v 

4^ i« a ii t * W , T fl* St e J: * ( * tt £ * 
tf » o o 4» '0 Ho Pi UP J -C V v^*ftatftckt 
J: 0 ft * ft S . raUJt^cWfflVv^t^lIByy 

ft 6 <D Hi * * 6 * *©H»jftcifr*t*iaflt. SR E • 
*aoJE«ftf»jE*ffl^T IE A* -e * , UCJt 

K © J: C IB fc 9 » fci^ffl^fcOTSU 
( £fiS0ll) 

Hj*Eft^Tiiv* i> A ^ A © ± & ft 

i^/^^&l5tcS(l5WKSt*^cii, ft ft b 
ft T ft i> . ttoatjEU^tt^TftSirW^-ttt 
* ft ft * T ^ ft ^ # , tOWnbRflltJ:. 9 * < 

aw-r*A*ictt, * ft 5 {to ©13 * # 88 u ft «■ ft 

fcf ft 6 ft ^ . 

ft i: ft * ^< < , 7*hl/*Ah*a£eP.ftgif* 
/sib, n-;\Af?^-OJ:njfeSfi!*-» 

^ ? v ;t - o IJ ffli , ttEi*«>* 

at, £cti*tnfticj!*ntt^ # £►***+!©* 

4i fr*-nt ft**#, **ffl«© JUnmTfeJ: 



»BT2-1109 (17) 

* & 6 # * ff&ii*v-*f-^-iffltlT» «l 

ajJ/AtACi'), Atf>K/UC?*U, jut 9 v 

e ♦ e tt * ft T ^ i> b$ . £riUS •**©£#& 

ttttte*«»-r4. Egte^o^rftti^a:©* 

?« (R 1" * J: ^ , U-1f-$irk*tr-A*0ifaj* 
**©effi-*KM*«fl!*ft*. ft 

SUti: tAtTS, {fl © *l8 iE tt c ft * 0 . 1 % ^ 
a v*$VMitnUTlC*-CfiEf ;=©«/**■ 

*5cfc*S7l/-h*tt9f9**©ttJ£** ft * 
C3 y ^ Mg?Ig<OffiSE * IS HUM 
Tf * ft ± * * . * fc * Cfttt, * ft + 'fr ffl U 
8S?Stt8£*£C***;:fcft< 7 * h U * 

* # * i/ 7 > ft ft G KB A * £A 1* 5 KrF * 
4j<0x.*W-\,-V-Y 2 * * O ?.S ^ * 1 0 
■t?#ja£#*ft*. a * »/ t - • u-^-j 2 »i 

f bT« 3 7 5a J/ A ;l/ A T Vt /u A 3fe 3fe + 5 . Z ft 
**e»^$ft4J:^K:, C©^A?Att + #ft§3a® 
©&##*, «*&S3T*7*hU5?AhJB'Ni* 

fc26, ttSfrCfcKjattfflTBifeTfr*. C ft 

e> *J ¥ * * * ^3A,ftS**iay*e^«Tfttf, 

* 7 © # i8 ft b — If — t< * Lunonics Hyperex- 
4 60 Model HE-SK t U T ffl * ft T ^ * . 

U - * - 1 2 4v6iU4l^-Ali*»^')08IS 

^sosrawft&cf^rawft^^t-auftv^. 

I, fc 4< ? T . 1/ - * - 1 2tt-facx#av 

i 4t^t>ft*--p<o^ig^c?*rtr^^t-»g 

C tt fe 6 < . C © A * Q V 1 4 tt Q , 
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(Predlctabl It ty) «r^b V 4 . ft ft ^ tt ft to 9 IC . 

♦ v^^^rtx^ovranoftftu-y-frffi-B 

ft ft O ? , a?fc|Bini*ff*l<*^ # ttoTx 

* o :/ I 4«B$fgQffJ3fc-UVA*lo, 00 0&&# 

ft. C0J:5fc*DlU©afctt&aj:9 2¥U<» 
E f ft . 

^ - a u - a^eaifctix + vv-- 

1/ — If - I 20fifgf-A*-JfldM ' ' ( 1 Y> 
A - x**/lV4''C&*«ftft. C <0 * - A fi , 

sio 1 S fio±c f nt s> y h is i\stot0tm ? > # 
A . /^-VT£ft6n^-S|oHl9 v^/»{a 

(randonixerOlS^ffKAft. £ O ? V v 

> ^ a <b * t7 ^ . "^^T^tr-A^^^jaTSEfg 
ffl ^ ap ^ w 3 t-vv^ffi<D*5isstta*<9 > ^ 

v -*f — (randosi ier) I 8 6 O fcT — A (35 z. 05 
tttt*tt*Ol'ftfcat>ffA»*ift. * <o «fc ^ g fi 
tt "»*fe*ffl4>ftctetfft3fc-i,j,*a 
(S.Mallick, Applied Optics, Vol.6, No. 8. 
August 1987. pp. 1 4 03 - 1 4 0 $)* k 8& t< ft ft & % V 
45?Elfrc£- 3 T8,«r&ft. Sa3 6tt^^&fj3 

fcJEJ&3 8Cjgi- ( ifflSH® 3 6 ic * ft ft # ft 3 

*■ * x- * fcjflj 3 8 PIT7 ^ * a X - * 3 4 * 
HIM U * U-tf-l2*»6fflfe^*A.5ft3fc©ai 
T » ft -c 0 /J% & » «t ir % ft * (60 vflQE 
0 ) u & <o j& # * a c f . z ft z - ty c 
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»B¥2-1109(18) 
coin/i^^^ffliii, ? ^ 9 « n 1 ? 

* o > , ¥ **i « 1 o^uvofrfi^vhtfh 

lS^->U 7 TlHn4, 55 1 O 7 < - A/ 
K • UvXZOlif-A^^ff^et-^Mi 
■C*ftU*£;i/VA*>$r$$g2 2fcf£*ft. v 

A*v^s(S2 2tttr— A^jqaiT, #j & nr fig 

*&*<Oil!^ft«5<*®*H2el&][KL, ^ - A » JU 
T c K T J: 3 c/>**attcl&Wctt**ftftirr 

i«I3-t-«2 4^t(fi]^^. C 0 3 - * - 
2 4*6tf-Attfcfcy I/ - - U > X 2 a <o # c 

fa e> n ft . u — < u v x tt 3& — ? > 

A » BB 1 90ft*<Ufc4$tt*t>o£z<Dm?:/ 

* A <&*B &SS 2 7 c ffift i- ft . tf-Att 
W r O 7 -f - K . U > X 2 9^^0B9ii3fe^^ 
C IS) * ^-AM^3-t-«2 8*tIfiU, 

*UTftd«raji*enft*x-ATaBcfT<» £ <o 

ftffiOovNfctr-A*iggtJ:9, 4»ft9«rt7- 

ftJg*W5hJ:9 + ^Mntet :5c|< c fc A* &l 
« e * ft . 

15 0-200 EI C 9 * (l^^XO|fe*)B*M*« 
JS * U> fc ft , *fc3-t-tt24tt*)|rc^f/ 

Iffl * ? • 4»opj«s«ciBHirt-e % H 5 e -e ir « . 

ft O ffll fc U T\ od 

^*scAftfc4oci3aiBaflt«r*ua:A.ftc t t 

«fcor,m9>^A{i|g®ig ( 2 7 <o r«J! t <o fa 

ft y U - ■ U V X 2 8t»-07^-/UK ' 
U V X 2 9 6 1 : 1 O Bd |J T U f ^ ^/ 7 A * > ^ 
H H 2 2*7* h'7**¥flB4 0fc:Bfi*nfc 
7*K*A*4 0©J:lC|§ft-rft. C © C » ^ 

T * ^O^S-e^tr-AttUf-^A/v^^v^r 

(±0.005 ,f ) -e, -a*« l.ir^f^e 
v**T?a««ea«-e*ft«JBicna*fi|(jRR* 
n ft . 

£ ffl fl*J 3 t — UVA<399V^v-<*f- 



trandoniler) i 8 © ffi g & li , * M fcT - A © 
6J£9«JWlcaJWC**, **fvi,-?-i 2 

*e>iUfc u - * - - tr - a ti #j l.ax to-' co» 

tt--PO«ffl»titSiafc ( 0 . 3 # ) ? , 

tSfctfnfcx+i/v- • u - «p — ■ tr - a 4» 

fSlTt U - A* 6> ffi T < + - 

^TOtftltffJC-C y a — t l/V h ft ffl W * - 

Fi*»*:t*wt: t#«t4*. * fc * - 
oo;^;c 2 OOSII, oj^Sc 1 5 o /t 

;v * a< & * . & ^ r , u - y - i* . niiic 

l . 2 2 x i 0 J x 2X10X1.5 x ifl 2 - 3.8 8 X 1 05 © 

$ 1* * fc ft K tt * ft «> & .A li ft I 0 * ffl © * iff. T RR 
53 * n ft n wr ^ ft ^ . x-Afflofto^flS 
t ? y a 9 W4.0DD *©A?fti:^};ii:**6i3t 
frnfc&Sft^gls©*;®©^***!** 



* * ft * v h UTfc 








* 


h v X 9 


4 0 C T » tfj 1 .5 5 










O fit *< W 


l 5 ^ovitt 


T * *• 






* © £ A , ft « x 


* ;i> * - fi 9 x - 


A 


as t^j-? 


t ± i k © - a » at 


T4-TV^x4-< 


V 


* ( 4 - 


X 4 ") © 7 * £ ¥35 




<§ 


fti ± 1 H 


©EE-eggs* ? * * 


. ft£B*ffl 0.39 




mut * n 






ft 


£ X — A 


C T ISOnJ/en' «fc 0 


* * < ft * . 






u ^ u » ffiSS©® 




t 


- 1/ V * 






1/ 


> A * fc 






»* 


* « « © 


* j& © jq jn ft * KB tt 


(predictability) 


C 






. (ft IB 7 


<t 


0 






A 


©#*B£ 


<* c & 9 2Mb u * BjflB^anftttiaa 


c 






, * ©* * * © * 
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I0*x lOVd.TS) 1 x 10 1 - 3.27X 10 11 

& T & £ . U-y— -tf-Attft-aT, -ISCU 
frfcSfSJtttti-f >a fc - 1/ v K C RB E * n ft 
*JF3f&**fcftCtt#J 6xi o 4 9 ft vx. 

l*itf-AO^?V^»tttt»*«ij|9 0ttfT 
& <& « 

J.58X lO-'ca* stor 

**tt«©;fcft*£<*efcfc9£#tt©K*e* 
H W c 85 © i" , w*.j.xio» #«tftr-A©a 

&fljt (angular divergence) * f& & S * 5 . 

tt, nfAtk^t2H^ 5xio" #©£{* 

* fc ft c , Aafl*S©«o*lr*ta*Wttfc:» 

**<ft*<fcOIStf*nftt;r*tfu\ttftvN. * 
fc, c ©<H-e. < ©&tf an©i«iow£fc(ii>0 

fc»cj*«n*^|iiiW3t-i/v^tttoi/A 

^ATf-^UT^fcgn^ft^ft&^&^iftS 0 
f§ T A 5 . J.^tr>f^S8l/--y-W3t-U^K 

ft 1 oojfiancm.ooD ©® ( o») 
c©(ilLffiI3EfJ#©c®#^n5W2 5f*C6^^ 
kfti^, C07r^# — ttWIBJftlcaA ft *a 

ttnT, c © 7 7 2 - u 10.000a* 6 

WlOO. 0 00 CJi}$t4(O^Mn< 4 ffi^©{fi*« 

4 4CJ:r>T» lEIOB*T**-AfficAWt 

5 * © ft * iS tR W c ft * c k ^ T? * 5 < i© 
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x*;u*-tf{ftia*nfc6* # * ih * * . U 

A ( & 35! ft '/ * <^ J± ) Oftfcfctr-AfcS^ 

4 2Hi-AUvA^AiXU 4 <0 X Y 
-A 5 2*IE$8C{jiSt*«>l'ft:f-i- ~ ^ 35 5 0 <0 
* ^ A 5 6(*BI/r**k»B©^<o*«1fr»* 

ott*^***c. 0jRUfcE5fl-ewt» v * ^ a 
tt a y * - # - • U>X»5 8*JBf*'r*-»* 

ffW □ (critical aperture) C S ^ f: O^tt 
^? K-(5^^1/-h 8 0, tUTS^OIClll 
^ 1/ fc ft * > * - A BB B 0 C 1ft K T * 4 ft O V V 

*Bil!i7 sifccfWisarn*, ft 7 u - s a o 
ttK*Aafc*e>*<fflt^6n*. ay*-*-© 

58©3ttOVVXtt*ttftC, * ft ffi 7 u - 
e , aBB536UvXttJlofSi^fty9» * & E <0 

jaati^^jjt. ij^u. * * v - • i/-4f- 

1 2 <0 .fc -5 fe * <D tsU n 3fe 0 K K v K $S & * V* tt 
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8 2tl/tU(ft^ h-ttft^U-K 8 0 .03 Z 

tfBEfti/A7A**t;tt&fc : *i'X7 v A 5 6 ft 
RtfESfffB □ (critical aperture) T?<D&&*« 
® 0* 3 £ $ * { O » > * & I* * ^frftr 

s#ra/5** raps t ut* a e n* 

Zf l/— K K <fc 0 &#0a □ (critical aperture) T 

a*, 9ssiKfi(dtu4«i/. ft*s7i/-s<o3M$ 
*wcstftt * ft *s iin n AO 55 £ e £ * ns 

fe <0 & a< 9 & * . fcUCO'OKfifcSfltCtt 

U — if — 1 2 <D 0 . 00 3 nn ^ 6 0 . 0 2 nn i T 
feOltA«9«ia«r0.03iiiA*^tt-enJU±ICl£< 

¥ fc'-e * ** n wr v 6 * # % ^;nkbToi§ 
{iffiyu-hsoo^jtas^csimt, 12- 

*£ 8 4 7* # 2/ a >Xlixvf ^a!)fift 

f* * o t+ $ * * © * * <? . fi{**^*tenfc®i* 
*ttoyv^6*8©jBi?tin**n, # * © y v ^ 

nas i o, oaiftaa^n-ifctt'j^f 

* * 0 . " ft * ft * y v^e 8ttto*(Sttat» 
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ft*tt'&VL*miR'S * * * ? K-7 0 UK 

;u # & * ♦ s&2-6iaicfc***(aiB7L'-»»«)ia 

**0']^B8f, 7?h-7 0l*ft&tt 
C »* ( £ *£ 6 4'CMl/T) SS3?i>6.afilWft^ 

f . » ? ? s * 7 / e ^<DS**T»ai6ti*cai*3 

4. 2 4 enBOffifil?, t / 8 <0 7 ? K -<Dfflj * 
tt ft 3 1 no-C , 7/BOffiJli»2 1 7 neT $> 

ft. y>^8e«*a3firia3o«ta^«(* (ttffl 
n-Moo^at) a * p v ©*- *r--c 

7 0 K*9&»6nft&>£tt&{*0<$*#S:fc 
ft . CCTtt-*fcfc«§**ij*UT^*, ffi * f* 
3.59* IU±T&9, S O A< 9 tt IW 2 ' T?& 

f ■ # \* - ? < v^*sft**.*iHf-©K$&* 

. 2 0 — . 0 it 

sa * < # it 6 n * y > ^ s 8 t*&n 
fc 7 * h-7 o<oa*ft$fe:r? h-<D(2ia^u- 
h60**>&-rft;ikfc«fc»?* jfiStiSTCSW 

7 u - h 6 o©j?*<o£#t* ceo 

IWtltahtt7/8****lfN|4l!)2 1 7 naj: 0 

6 ft . b * U * fcfctf&Httc^fe 

fii^ism c *t u r &sj * m x ft c t 

TjJ?#»iS£ff*nft. ftoTS53El*e>#*ft,fc 
^c. * «&IU?.fiB*fe#; c * 9 ff2&*nft£/S 
ttS0X?AttSa e J: « . £ 4 El «* 6 # * ft J: 5 

ffitilSr>fc**t&tf*nft« b * b > fflffl ^ 1/ - 
K 80**actt<JEHf***T©iR**ttt-»T 
T ft C k k , *<Ottlfr$8«t±333[2!k£4(a 

ft . 

fit « ri/ - h 6 0tt*9»S«Ctt^^v^* 



ftBa¥*-llO»(21) 

oaia*iif**ftfcfc«®<0aSA<9(itfJ5' e 0J 

« . a±TAJtt*fe£oi£&*, * o at a, * & * 
ft . 

«. * 8O<079 h — (D'J V ^ )ft 2 0 0 & ft 

*< , ae» Sim wca<t>»fettte^. & A * 
hfttt4Banottia*<&fE?* e ooSiJO^^ 

* - 7 (8 0-8 5) P3 ? ig Ift ft * V V ^ # E JU 

ffnft. — & <p ^ ;u - y (8 0- 8 5) ti-eod 

*S 0 , * , 0. tr. 0. *k^-3fcffcT£fcft 
ff^ffi^^S^^O^T^UfcJ: 0 £ ft «> 6 n 

* » » « (a « 

. 9 9 — . 8 0 0 

. 8 0 — . 6 5 it 

. 8 5 — . 4 0 0 

, 4 0 — . 3 0 tt 

. 3 0 — . 2 0 0 

ft (regime) -eft ffl 1* ft * a ^ 5 7 < t 

*<o^2rT«fli-fft. ^wnH»ttoe*ki/T, 

UkW^c, ffe<o&Hfc¥ttiU£kfei|Jt 
£ * ff * *B * h * . BUMS (critical aperture) 

^ra^ftnftatt©jA*«ttttst*i«Biirt^t b 

TBSI^^^T, l£*§:/u-h60<DK# 

(8 0- 8 5) *3ift<Dff$?£*&85flei?#*ri 
t * ft . ffi'lB 7 U - h 6 Ort0fl*4>ttiB£fs 

A8trft'>^^A^cntsioii%^A4c t c * 
ft . 

k *>JSJ!?1* * 5 . ttI(FW*-tt £ (pregres 

si on) t 6 ^ T I / l 6§C£fcft7?h-* 
l 6<SffitAftk. SI&ostfiQJ: ft S 

# * 7V-Xfc*J:9#6*lCb. * fc % J: 9 0 



tt AS flfe <0 ifit * , ^ * K /t > K 3$ a <0 $S 4» ft * .ft 

K <o is * -c ft o > cne>r^T#m#<og|«r£ 

(ftffiRtetfjfcfiflrflrTtt** h - 7 o'oflltjtt* 
attttttfiftA^ v 78 6 W^it^ffir* ni. 

* 6 t#i * (0 0-ewiji WcflE*> *• J9'J*eu 
^6o^-^/&^At^^^$n N 3- & ft sb * *e # 

4 <0 * *Itfi 2: T 4 . te* < ©R^Oia*^* *A¥ 

Hopkins** toSM" ("Wave Theory of 

Aberration - . Clarendon Press. I960, pp, 
50) T- 'Am b T t> 4 * !> c > AKSW^^^tU 

O^S<0|a<OWT, Sift * ^ ttB^IWD (critical 

aperture) C T p » 0 T h^e>lii*£3fe«<D 
fcSfcfcifcttUTSie.n*. g Bl O & . 3> # £ <0 

* n en o * a , p « e* t? # (f ^f^ojui 

UX £ * $ T $ft St ) , PhhlStt^Gfi (<nt • 

* E 32 « S " fc A U T 6 * t% ) > fit, 
h • p & ^ cos 

pth«»t?r^t;^ti^®^fi<liXfi) fc M J$ 4< 
ft 0 , h . p ft cos^ * * t? * tt a t fc # a 

« a« s * * . 

£S ^ftfl □ (cri tical aperture) C ® n ft (i f§ 



ifHOTa-iioa (22) 

ft . &A®aft*^tt3>h?Xh*3S'(tT*fc 
# 2 O t 3 O , *UT40fctA OHfr4 

u t ^ ft ^ -j t ^ 4 . Ejc^ri^ccin^6. 

0(80-8 5 ) Ct40 4^x-/\^?v/<- 
A*, 3>r^htl»bV««6, & $ a £ *S 

&TffiS«^e>-cft*. * n c jja A. x * 31 £ * 
(unobstructed)*. 7 y - • t/ > X U ± K ft? ft * ± 

(i* ft 7 U - h 6 0 ftifl^Tfgftfft^-AOtt 

y > ^ ft * (/v i± y > ^ e B % % V n x l> z t b r 

*«. U > X . 5/ X A etflttftf-tttlffi* R£ 
f * - a 4h * ff ft W f ft * V tt « 6 T te * c 
SB*bV*fcfc*i»fcrJffr(&, trctiT<)^FjS^^ 

3fe*©fl-COV*T. * & f$! fc i S i/ X A Ifc 

Bs^B§D*a40*<oj%ac^^r*fteA*u*^ 

£t*¥fI*tfett#TS&±©ifcgTft*fctf> t 
JE t * c » * & 5 . 

nu^sc/t^Ai, *fc*n6<D»ffl<ifc 

*A«)/!B*f*Tp*iB*c fc r ft * . 

A t± & *5 ft) U > X • a ^ * — £ — . ? v # $ 
A T ii (± fj t) M 5 , bA>b. cos * (0 $ * <o 
^*ffcJ»#*'#CJB©ttjE«*M^bTSft*^«* 
$ jfi < *TfAV>^H6nK I: * & £ ? ft * 
fc^Cc:**lffi'rftT&*3 t tt IB 7 1/ - h tt 
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fflcb. * fc > * 9 ^ * ir* * * < tt ) 

(predictable) mMitb&Wto*****!**** 
U i oaftt*. x * ^ ▼ - . 

& % * # 6 * oitLtnmmifii&ftt.* t\ 

ft. c o i/ a a tt amis® n £t* c iS 9 i / io 

fcUT^*ww«©Hff*aa&i/o-9 fc ft * 

n te n v k « tt • ftJB:/U-p0#tik*I<£-3T 

5 . 

u > x k utaugt*n c & st t * z utt 
ft . toattss+oiift* ^suniftfiott 
a< « 9 , *fc*ote&gfc&#*ns. ft *s 7 u - 

Mtr?^'^l/-f Oi'ktT, * <fc & ft 

6 l a k & l b*J:<E><ftk, Br 4 O He ft ft 
V KO)H/ft*6T*T<Dh--*;UOl£A<9ti 

1 00 0^©2 J: 9^*VNtVN^ C k ft-?' 

ttffi^l'-httN?* 3 6 5 m, 4 0 4 no & ft tt 
4 3&nn <0i:^^B#MW3t-l/>^(0i5V>3feiai^ 
19 6n*J:9^^O€j<0Cj£VN^A1tI^*C<0U> 

ti fc 6 * . k VO 0 Ci % *9Jffft«#*Bff*ttlt' 

C . &£t**A>OjES&C«*&?&ftfr6t>aft. 

W2ffli:»SH<r-ti^-flC#!S5l/TV^t, tt 
ffir U - M 0 tt, V>^6BCJ:9*ftffi*n« 
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C Ofi * * $ lb C tft& T ft . c <0 C k & Kevin 8 
urnsk Kenneth 8. Adans O Ul X C Ene rgy Levels 
end Wavelengths of the Isotopes of Mercury - 
MS erU-2 00 ", Journal of the Optical Society 
of Aciorlca. vol. il . N o . 1 0 , 0 c t ob e r 1 5 5 2, pp. 
717 - 716 ) C£*C C )^T«f 4. * Ogfr£<D, 
Hgl99 06«ttCJ4t«ttj»9«^tS2 a fid* 
5?feB*|Wfl*|3fc — l/>**3fcbT^ft. Ch^O 
IS i* * V 7&jtf<0 25Bna©/C v K t>— & e-frC. 

*ft*)<0ft@$rA?&UT^*Ck*6* 
O$O##0O*n?*A<fl]ffl*C* ft + # B$ fHJ ft 

tt , 3 6 5 na <D /T v K 00 H g 1 3 9 Ottlfflt^bT^ 

^u-xaa^i/-** v^«#©fl.{j¥ic#®u 

T**£tt©|S|.&aa&tt:/j k - y 8 * 

*fr . CM6<oy>^88ttfH|D<Si0 J ^6^9 

jK v b > * fc I* x; ? f-v^fftckcJ:9Jf5/fi 
* ft ft . y>^88£0*@k^irtiJ:9S v%>. <o is 

fiCttUT#(fftft. *©»fttt7*hv"** 
4 o ci 9£ab6ft*ft#iSft*hftflrx-n 

T^&ttf*]ttcMvN£ftft. IB* sffiWtRjpu 
fc 9 4 « ^ tt * » > ^ U fc 91"*[EUI©X«A« 
ffl^&h5i<, ffli*6hft/*##J:9/?<*fcabA 

'J^88liff|C(i'J > ^ 8 8k#JCjfc/£U& 
< T tt VMt . 

6 2t(fi*^fe* 20lC^-A 

hv^^4oe^l"ft^x-A5 2 o IE ife ft R 
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7 * - A 5 2ifl3filfV-ir|t/S * ft * ft 

9 x-A 5 21(07 * h U i? A h Jg 

i: 15 # U v> ft at> * * t\*%ft<»mi3B tmmuft 
VN4£fc/5*Tir*. CiiT3Br7H«r#!!B'r*ty 
9-rvy>hOft*^x-;\-5 2 ± fffl < ft # 

i/sii^-AHUfcA^r > hi/ 

B33ni W^fe&SfclSoHE-NEKy^A-** 
V) U--*-%*J]fflT*. U - f - 9 0 li ^ 7 A 
#*fiUft&^m£}fc # --A*&£t,* * <0 fc? - A Si 

* — vccwehft, o n: />< ft tr — a « 35 — 
oiBttA-ijr-^cseA.e**^ 35-<D#3$®fiyv 

*"-t*o#*5*<iP o t p^-^<o*^± c ft^r sua* 

«!kt*#T»«frr?^>^ • ^ a ^ a * 
sa ft c tr . ft ffl 4> y > ^ a 8 » £ B o fa >k 

{£ ^ 7* U - h 6 0O_h-CjE^ECS2fi*nfcR^ 

h 7 * ^fr^abfcfta&Oitfti/A^Aoig** 

* W T * . ^^Ttt^ru-h 6 0 f± f | £ 0 ffi 1^ 

x 7 - * t; > k ;u n o v^n» c <o 

A t" > K ;Mi$£*0!f A. ?Effi&0<- a 112 c 

* ^ CH3 BH 1 1 1 f^O^^^Stt iOEJIfiti. At' 
v K /lo SZ ID tt & i H &Kt&5£**v>(i$&it0^ 
f HTfc? tt J:V>A«, {» A If 2 Srps <0 ,fc 5 

fflca^n*(a<g^u - h e o a £ x . y ** 



WHIT 2-1109 (24) 

*k±3 y j< - h r * . c <oattii * * - as 

<^lSz:<03-^-5i»®9 7 rSin, m i .Si 
oi/^t Ao^^tf-icjisi'ai. g tit 
f-Att»zto7^K • u^X2 g * * ft t ta 

?TU>X9 5 C * T 7 * h V ^ ^ ffi 
4 201!!*$^ 7*hVA^40_h<D&$A 
ffltflT*. ffll, C 0 - A ti £ 

?i/^n5ecAo, (Slffi7*u-h6o±<oa 
Mki/Tiyeiftn. *fei/vxoa'58, 

l/fcjfc^&oai*** — ytt*W * n ^ 9 £ 3 - 
9 7*l?Tr?-/^^> h &iiJ8 9 9 C 

sat*. tftuttttisffihs»oa!fiii!ir^tt 

Coin, SJ2-7@l(Di/^?A{i7x- 

tU, 2 £ i!S 1 1 8 K - A 1 1 2 ^OiltM) * 
HI D , x 7 - X U 7 K 1 20 CSJl/T*r-Af> 

Pf 3 ^fiC?JUT(2ffl7*U-h6O0 

J* » te ft T ^ ^ . x7-;^vhnio oi 
fiP C m ffi L ft x 7 X U v K 120 li x 7 A H K 
120 ©Tc2ft«rHj&ffi*llSSC7v h a* „ K 
(footpads) 121 t *£fc#3:xt-y- -f 

K * a* v K (side pads) 122 C«:T^t'VFJl/ 
110 t^UTll^iajIClll^tCt^TtS. 7v 
Mv Fill tt^7*^h ( ) *C - * m 

K 1 2 0 * 3fc A % — 15 * -f K • Ay K 122 tt^?t 
■Yh*C-AH2 0SB£ft9l26 (XI*. 
112 fc OiS^ -Y FS£« ft ftRfffi«4MS U ft Bfl 
tt> 0*SH(I®am^l25 *6©/J\*fcffi|8t$- — 
SCfii^, xr-AUy K 120 *7"ay _h 
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tt: * ft X ^ ft \*\ ifi , gg ffi © S> * V> (* * - t» ft * 
& £ ti . & T x 7 — * 1/ v K 120 ;*< 1 2 5 

<T<fa*i9i**^ttfa<a^u-F 6 o k ^ u t * a 

JfiIC|J< C ir Ti» ffl M 1 2 6 * 6 © £ H 

* *ff tt 5? U < j5c * ft T ^ ft t> . 

x 7 - * U v K I 20 (±, RHttfcA^i'l/Zffll 
ft it <o * xr — xuvKiio ta^infcn- 

132 I3 0^;i^7^ f 130 C J: ? T 7 

? $T * . A - 1 3 2 C07^^*x-^ri30 CiK 
filBtxr-AV v KI20 0±Kta:t*6ftfcffilriS] 

a: a * * , thieovxTUTtf i<a^*, <k *b 

7 - * U * K 1 2 0 ±©l/haEftH8i34 lil/- 
( t a - u v r . a v * - 

K?i*7 f ;l'$110TfcJ;vM 136 tRt. :tf3f|$ 
160 tOft^;^ h ?f J:^ffift5, x 

r-AtvK^no S#ttC3©iii i*?T*<o«g 

±0«CWUaft«aJ UtFft (air centered) T 
$> *) * <&*B7t/ — h6 0t*x7A*rvK>HlO_h 

^AttttffiT'U-h 6 0Ofl.JKiCE£*ftfc£!& 
V V ^ I 5 1 i:^l,Tl/-*f- - e-A4f|ffl]t 

y * ? * tz r # & b 

I fi C J: o T * IboTdffin-MOOii; 
ft 6 ft * . O^U, * fc % cft6ttiafi5t/-^> 
^Ki^Tfafc^U-h 6 0^a^Cx7-AkT 

>K^no±T^ttiu*ft5B$, * <o ra n © & ® 

C»ai/Tft4CUtfc5, £ <D ^ A< * ffl ? 
ttfflVNfcft*. C ft 6» !> > ^ 1 5 I (D»2 0 

T [si * th , 7» PJ >^?7v-a«A4^B 
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fit 1 3 S fc7***x-*lJ0 *»J»T 6 # -f K ffi 

H i* ab * - # 1 j 8 -e . xr-^i/yKno tx 
7 - * ^ > K ;u no © <i H * & c i uovtiT 

x$ mo-? - v 9 v ?i*a*'^f aoib 

«k 0 €> ft * . 

r - * Ifc ft* 8UH8 jE 61 ft h ? * * tiL ffi , h 

• * - > £ as c BB * # 
Kftto?a*<5itfT*. 3>e*-*m ©ftj$a<o 

KS148 A> eaUSSSB W8U 3 5 0 * iffi T 5 * 
*-A*iJ«tea&6ft* t cfticov>T)UT3¥U< 
88 93 1* * . 

cft*-eojeai^6^^4jt^c, x 7 - * 

1/ * K 120 &E£T*2;frftcD£.**:ai,^ft9 

W^fllS-cttltttta&fc'ft*. codto-oiir 

£ * x - * 1 3 0 0$IJ^OttTtt<B^I/-h 

91.5 5^nv^64.0 Ha>iTS!h5^£ 
0ttfcR9R304>OfcU?&*JLft6ft*« * u r 
V>^I51 (i¥WS3Sf*Of^<0(iffi^U»r 6 0© 

* ft * . a t » ffl^^^Tw-jiatc^pjfti^fli 

* 6 ft * . £ ft 1 5 2 f* S tfc y y ? 1 5 1 * Iff 9) 0 ffi 
*§ 7 1/ — h 6 0<0*4ta^iafitT}!£C/5,7 — A 

- 7 * * * X - * . 5/ A * A tt W 
f<0/ti6i:t CT*UTl>^;^ Ai, L If L tf ft l> 

e n 5 c t c ii 5 . ttte^i'-heoewttufc 

L'VXlSS (*3t&157 A#3'Jttl58 <o 

A 7 x ) v £ — 160 * a L T , ft BR U >X 162 lc & 



Ett 1/ > X 1 6 1 C * •? T ♦ 4- a; 1/ — Jr jjt 35 ^ 1; v ^ 
151 cD*8fltoH*JL'C, ft K & A fc b 1 1 6 * 18 ffJ 
it, ir-^ev FJHIO iOlilfi^V-h 
eo<o^(*<ora.ott ( 01 * ff #m 5 ^ n v * -p ) 

©<o&7?;MiSfcarn % e - a • ;^>j * * 1 e 0 * 

iffl -3 T £ft 1 6 1 * -C , *fcb>XU4 S-ifl-sTl/^ 

£ ;U 1 8 8 i TiX 6 M 5 , $. * IS l 8 8 f* * i3 S3 9 *f 
> 1 8 8 O/^-VM*!), -tMtt(a*S^L/-h 

6 0i>6Ktf*hfc'J 'J > 

^151 o^^oitisiiRurac^jccr^. a ft ^ 1/ - 

151 O fflJ 

*-:/?V*<6;jo©fR#fr4<fc$fc* 1/ * 4 fl> 1 88 

fcfc ) &'Jf2/£T*J:oeiatfn.&. £ SB <o <o tr - 

A 3 1 87 . 1 88 ^ 6> (ft <0 ^ — * *ft 188 ffi] * 

^, A^v>>^182 <D ffll # 7 - A 189 * <0 # S 

3fc3ft«fil»iaa *ii^T. -toft, saiso 4> 6 ffl 

ft b * 1/ V X 1 9 2 *iioTfi^S7'l/-h8 0<0* 
« 2/ * r A * it * * A< » tntt^UT^^VN, 

#£3fc*£83i84 utsEsv&iBU&isa *»&-xn 

{Slttno.m 4>6#j0]rtt**fti*«. (JifSlttiaa 

tfh?v*K§fc*U-^-fc*-A<03M£:£-faf2 

e-Ao#i«(aac»bTSBXT. & t* & 3 * 

* 7 5 * o > <o # A? f& A< , ft^f^^ACflb 
*«ffi^ES4ni t ^ t ft 8>J O 4 £ 4< S & 0 JE 

t # b * n n m n tf * e> *z i> . 

£K*#iE1-*fcS>cf* % ffiffi^U-h 6 0 t 
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teu-h-ca**. ft 13 9 e % v ? f A,\U J* £ 
^ 4 : k t -c M . c n & * fft *> ? t &-& ft * 0 

* ft T « » y V ^ • '<*-Vfc*B2L*eM-r*/1 

* - v % IB ft b % JS « « *fr SE fii k IW f* b ft S # 
(8 3fe fg * M * . c©fl«fcffifttti2;fB7b-h 

6 0 cffii-p fc«*ii*kr-Ao*s^rsjT<D{ua 

* i* at> * ffl * 0 . 1 i*a>UrtE<IrtT*fcab 
c M aj * n -5 . 

*I 1 2 C 1/ — *K — 1 8 0 A^fS^jn. 1/ - y — f — 
A*OS*MfcSftfSUl *6*7AI/» K 1 20 

*oJbcs:^fcn!>i?>^i82 <o;fr^tfnt*. e — 
3i84 u-^-ibo *i * n * 7 * 

hU*Ah**T»ttK:83fcb % *<Oi:-C£At>6n 
■fc-3"C£*^tt^OA&®fcfg^T, {5*871/- 

^193 * t * & o . cneoy >^isj * - ja w 

151 t 193 *tnf niDiJxDEte^'OC^l/, * 
'fc*f5]b< b T £ tr & C . cofflftolSte'f'iC'tt 
{4 4S 7 U - S 6 O*0|£x7-A^>K;HIO O 

4 4M, cOWjSTtt*nW±3EitCI*fo*»6«r 

offlB^iEStcttabiocttTi^iMafl tt X A 
146 HCBa®TOi/;f An*<g|t 

V*i?T8»U * fl>± C 1/ — - 180 - A 
tffcoT* •tbT»8|2lTO'tr>^ (cnji^b 

t ^ ft ^ > ^sw^^^-ttai-r*. ccottffisfi 
o|HjT«-qrffi<b**A, * o *M ^ M ^/ ^ o * * li 



*9^ftT?thf n<0'J ViT ( tt 3) <* * ffl O y V 
^ <0 4§ 15 I ) *tlt*1-*J:9C. T ttl 3 6 * * 

^©*am o*^oRriiiii«ra-3T3fi47<rn, -tn 

1"*jE«*fttiE*ff5ct*pri|CT* i ft © & 

aftC«LT/J\*k\4«*ft«)ajE«rlt»E*f*Ct 
:HT, ¥3*it©iH£{ff*f(IJBbT 

a t: y K * 'ID* * - ijf • iu-yttflfflo9 

I 6 « i*i * ic * o -canAenair-AijtjEoia^fc 
i/Tiia*n$, *HM&tf wiaiamy * 
n6«>lBl«^:^B^r^ftWW'e^v^K3aC'eE5ll1■*c 

t C i Tf fUtrRHt 4 c I: ^ T $ $ . g£ & 
( V v V ) © ffi 0 y v ^ ra m ffi © E yrj f» , ffl M 

iJinct A<T>i t 'J v ^ ^ c o J: 5 C SI 13 

tt-?fc^B**fc?EBT*c * © to © *a £ 



» BO ¥2-1109 (27) 
© « K * ± t / ! 0 ^ovitl^U, A * * 
ft -p T , aS ft fc 43 t> T £ S _b * t * i T t> * 

* , fil 7 w - h 6 o e if IB * * * * W * & c 
© c t * * © t d « * a i> w a -c ai a, * 

ffitP^t^l/TlDAt^Aij&S^^^^ * © {t 

t *s t* u - h 6 o©*ra&&fc*fu?7* h u 

x 7-^ f v K ;M10 it ® Is I T V> 5 fc 

6 * & tfc y V ^ 1 5 1 tJtt«W< 6A»Ofli£|.i<fi 
c * t » *^ '6 ffi^tf$B£*h. m 
f3]«|lflB fc J: © Mtt#IE *<'<t V t> h * , & 
ScJUBT^iiU^ * T - A U * KltOHI 

T v &©EB**fJflIT*;:fct>Tfc*„ u * u , 

& *9 7* U - h 6 0©&&Ogi®4a3i.. & £ © 

7 * K y y^?7^-IfiA4^ttX7»At , > 

9*t?^fflffi7*l/ - h 6 0 * x 7 — ^ > K A< 1 1 0 

jb us* y vmsi t^t©*!^*:^ 
*Jt*ci:*«tr«r*. 

& li * fillS^l/-h 6 0 FA' 
MO (0iCSt)tg2iat4, tOB$, telb H * < 

*tt-cna<rfiJfe^. * © a , x 

7 — * > >* * I I 0 ^tt*6nfc|/-i.^(gHE 
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Mv#o*hfn«tu»e«?T, x r - 

* U * K120 OttBita Vtf o$4o 
GJKJv^fcflfTBtffc**. & © f # S> * B > 

£ ft ft & AMt ft ft *i * * T v ffe © h ? v * 4« 

A oT©«*ftfcRfB*5r-5/ fc X £l ft C t* B JW 
T ft \,\ . 

& 48 :/ U - S 6 0 *xr-^f V K^llO _ho 

ur&«>6nMft*»T*At>fc&fe*nT^ft^ 

o'iita^6at^«eackrts«rjwiffu, & 0 © # 
««* h ? * ^ * f -#iRttfiliHa (cntt^Y 

■tf ^ T K ? y $ . f-^iDHAffiO^S^EcttiE 

cotafctinf^^Vi > a s imi x ? 
? >^c{|<f ov^ni^i: fc * Rfc * b ft 

^ . to^tt^tnfhBflatsii o bb ? a* 

ft * ft * (fllfileTafcJblzaiBBIfcail 0 0 *C 

* i* u r * # , **tt*e»bT* - « c 

4 2 7 n« J: 0± & < ft 6 ft lM © A o © 7 ? h — & 
#J E *'J * * 5 JB /£ T S * * ;5* + . 7 ? h - © ft 

&^-es* eta-caw***, a *©/£&*> , ^ 
< -^©aia &*&*£■*>***. 
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X y * > ^ * # £ ft U^/UtTMTfc^lIfiLfcl/ 

nns^ieu, * © ft to 0 c , & <o h 

t>Vi>*hJB*ffl<. -tote. £©f-*-VA* 
** 0 & T . T ft to * , 7 t h h«SAi£ 

* ft "C <>> ft M ** * & ^ ?£ i: L , ftom-t 
T *?* # V a v&5UM±x 9 f >iT(,t, *t © ft 

ffltfciitfco^rttc tf ^^s^i > & *> ^ 

* © v * * ft t , t UTth^Efiti J: ^ 
^ : t ? it 6 h 5 . co: t {iigSK/ftt/^? 

ft&/&^*V>X&£{*©/£#<o£RS©tf?ttea 
&©?J8iE*-£ASfcat), tt&vz £ r> X &m 7 u - 
Mi fH flMb * ft * . £ © it> tt s & At> 6 ft * & 

sasfu, wfid, wets, toft a *i 6 © ia ^ 

a b . tt*©j|g©8?*|R97l/-A*H^ t g & 

&gflC£*Ij<fftfc&l U^XS/S202 © _h C 
Jlftfcjatrtffcfc&Cfi, f , JKS?^»y*2fitW 
ft ft } . M^4VJ>^ hli^S?<o<,(!!Jt*?T6 

ft*?*, »#* *lfc A S I* ft ft* ? fcfl 

ao^6*»^IJE^Jiti?n4. * ft fc I»] & J: ■> 
tv n^lT(0fli4«*i?t*,T^ * # T & 
? T «> J: . c <o #j r , *s?«u^AHf»* 
H * * 5fc*a**&7*KU5?Ahttia££ftf* 

» £ t *n«^-ffi^njtasttia^?ns. 

£&±ftlf*ftfctftt© 
C & & 1" £ . *< — J* — B > I l£ * ffl M 

-c-^-tts/y*^26fi204 c^tt-r^^g^i- 

* C fc C J: T , BEI^6^fr4J:^ C , 

&-© 7 ? h — A* (A IS 1 , 3, 6&tf7CKtte> 



2 05 frftf^J'sVU* -enfrttlffiO, 1, 4. 
5*&3#-<O-7*£206 ? fe 3 . £ 0 D BI* 

6 fc* 4 * 3 e * v * ^ 206 *a & * JJ5t V 

A * 2 0 B t UttJtl^^OC t i»« 

? r * 6 , #-<o:/?h-*f , #s?fB>b k 

fit 1 . 4?©??®^6>fiJ:S t^KtlittS 
T K * ? & * . #9 E|2A«S = OV^^2 07 Oil 

ffl^^r, t * *) * * -tn*<BHoi/£>*hB 

£f*O4o#ofl&*oJa4>ttiKij6<0-7*6 (33 
9 FBI) <07? h-<D»fl(ttfclltfctf9*»1-J: 

2 0 7 *ESt4B|{± 4 tttt«rjEW £ At) 

M* * n * * otttt -c *»hm * ^ m.m 

* fc * <(> fc fS] <6 t? * 

jot ««&*jE*!»jf t u 

* tt*a 7 u - h jqso. c 2£ < B * * *nt* 

OflOOTXi'nO O & * <R BE T * . & 8 7 ? 

t. 

X - x. \/ * * h 4>flteU&tto \, k T 9 4 > * > h 



»BB¥2-1109 (29) 

* , ^9h-Kfioffl«iK > i£lc^? a C k * - 

* £ 210(51 OA0) {*35-<OU*>^N«|2[I 
lTffla4-7*^fel>, E3 O ©AT* 0 JB 0 
ivf>^A«{iS0 - 3 <B1 OB SI) *e ^ 7 

£-<Z)US>AKJB213 ± <D # ~ 
O V 112 tt f£ ffl 2 . 3, 6 & ^ 7 4 ^ 

[i^Bl , 3, 5. 7 * fe fc 0 *t> * 3JH 
O*ffl*v^>^cj:03i5i o f SI o a BJ ft - 
il <D 7 9 h - * 5* T . 

A**B*Hi: * * fc f S. c<Oi±m* 

W -IHfc T * fc ab * (il^^l/- h 6 oo«.icifi^ 

ifeft^l/-^ < ' "J i'^IIfl ( SE 2 El b& S 

tC(2fiC A4H$tt, C n 6 © 'J > ^ 226 tfgjfl 

u-f-^i'^* »j > ^ » ;t > k * * < is < • 

ft ^ ^ , ttfi^U-h BOtBffWDCBSf I/, 

^ ft ^ > *e>**¥?7&tt*wtm(> <o * * 6 a 
t . ittttt(il^7i/-K6ooJ:r as u t a 



TBSffiL, A.I4±-eo IE 59*6 2 3 5 C ft ft 

Iff < . S fcB U & fl tf> ^ u — 5- 4 y # * 

228 t v FOCOA> * B — U ^ X * * 

234 <O£B!(<0&fic:P81-*tff*ac«fcr>T *J| £ U s 

•t <D & v fiffi^l/-h 6 0lT<Oj;ifiU'J>^i: 

ttsyiat>yi/^<om-<o>tvK 237 *B = opin 

©2 38 C<fc?TiMT*iaTf?a#Ta. iCT»" 
OA>K 2 37 *m-Ol/i/X3fr^2 34 fcSS~<0* 

tM<o fc<o&#<&**#ttfcftoTftfc*fflif* 
*f$sffirt:*>5-iii8sro*'?'24o M * * n 

S) 1 2C^6^^*J:K» r U - h 6 0 

&2 60 <0£^#f {4 V ^^«283 O ES # M C & S 
Ottfflri/ t -h:62 ffl*.2B4 *£-<A* 

A - - # ? * 2 8 8 O 7\ & BJ! £ « 2 6 5 <0 ± H 
< . & ^ K J: 3. PA BJ! a 2 T 0 (i £ & £ S * & t3 ft JJU 

v^Aftifntei*ra«c3 t-uv f- ft 

f-A ©ft* *ffi(;*:264 «ffc?SHf»tt2B0 © % 
UvXCt7<^r^^r&llti. ftJS 7 U ~ h 2 62 <*> 

*.tt*T*. * /t - . *r. ?^2B8 tt^/taftjfac 
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optical Element" .Journal of the Optical 
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ftftffl^l'-hO-W^j'OjEfflElT*'), ^UJI 

lft*n^ffjT, - ffl « «t »; v ^ as * 3? r . 

» 3 H I* ft « 7 1/ - S © » fr.ffl Iff ffl 12 T A 9 , 

© ?$ IE *• r . 
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(4 3) ff*a4!C&a0£&Cft^T* R/bh 
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tic. 

(4 6) »*«<0CEOo^fltC^V>T, K?.v4r 

*v & * <o — is o y 9 h — & i ooy 

(47) »*^HtEtt0^atCJt^t, /BOM 

(48) ffl##47KE#<0;fr&C^T v 

(49) a**4»ciatt03!r«tettwT, k?** 

, S«tt/£f*±cJ5*A*i O o v i 0 * v> 
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Ut A * > KA>^a*GIlK"0«r*J:5«»1"*fc«b 

©3Bi©fflft*fttf^a'***, »2©^»«a 
fattaa^^itii^-Aowc eh * n * * 

(9 8) a'^fljBcjattc^A^Acjt^r. ¥S3 
HJAft*tt/S3feIB«WL. ><*->3{rii#^a 
tta¥HttJftR*©»!HC5Sfc*ia^*tf--A* 

£&«?a**'*. fffrii*f4B*sn^«fcib© 
^att^-A«ra»***, *aasm/t*-vii 

4> < fc*»io©sq»'j>^^^t?^A?^. 

(99) il^^98CE«!lO ? A CS*V>T, & B3 

(loo) K«B-e»fi±CIsi.frR*-*it *fc-*©s/ 
EtR^«*ttrt»***tt*fcab©G!IBP** 
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£ £ ft < - A , 

&ac#U*a#rtK«ftMS2<D&!*Hcau 
TXT — V </ v K^Q*B9{5**ftfcit><D3S2© 

© © DO ffi S n; J**<-Afc:*fLa;A*fca6© 
SAWS * 

tt*¥H± C fcft SSS&© 2 fa©* J: 
* © SB2E *4r 5 fciftoraaifa^^tixr-^ 

^©{ififcfcfcTftfctf^^FiiMt^Qi:* tt^f 
&.fit*acJ:0fcfc*nfc{2BfcJE&IS332©s 

*52&«attCJ:^TH^£*3$U*&3S*© 
±C«&#^S*£Aft*:*>©^©*-£fc«ia£ 

£ flE 0 © * 0 C x 7 - A fcT > K^^a*E*£ 

ttt3tHtteS££nfe&B<f'<fr«lttficttA 

7 - A f > K*^a*£**fca&©^a**tf* 
7-;tH'il/^9T*?T, & $ 1 © tott R x 

8¥tBfc&®**¥fc:bT©x;r-Aev K/u 
±K±E#fc***aa>fcttB&tf>-fftfc«>©v 

on te © ra. iB»a#foi*y 



»OB¥2-1109"(4S) 

*teBfcaB*nfc&*-A*|Smftfc«>©f* 

«fx7-A^v K*¥B±«>IftS&ettBK:JC 
s u , ft«ca*n***craBs*h*s$T© 

tit, 

4ftU«nfctt<fl4£tteJ&SUt «6£fft*fil 
iE 1- ft fc *> , tt&£.hc*lr&fc«rK:SS82©S 

* * t? v x * 
(ion »ft**±-ep/rsa© V * v * ttBea 

A ft it «> ©#S* 

*±©fti&6nfch5**toa's#M*tfftfc 
*l#*©«MCtf-A*Aftft*abBiHiS^ 

ei i* © ra © xoEiisiicj*i-*±E*^oia 
2<DffiB«>se«)cje#r*¥a\ 

C f A x A . 

(102) R$8l01 CfSfltO ^ A 7* A Ctt» T. 3£ 

» y > ^ - ;<*-v<o{£a****n-rftfcat><D±sa 
& n fe'ttftBctt** y > dr©ft* 
ISBT ft fc *>©^©, -efflM^t * - > * 

*i-ft«jA«*«* * u rtt*w y > t 
£©£/aft*fcfcTftfcfc©3fct*tti8¥©*-fr 
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ft o fit IS ftacciw^t* ftftovAyi»t 

o & ft out c jb r ftm i o0<5tit5)txn 
a&Jbctf-AfciiamTftfc*©* &fce>ftfcSE 

@. 

Kaa&±©am©$c*tTftfci&£tr-A<o 
tta***of* fc*©*a* *i/t, 

t *ft* 8t#fc4J3©{aa**ii8iT 
8***o r * fc *> <o t ic» r * ^ & , 
* * c -> ^n, 

© ft a * a *n u * tt{aiaa«>*@0fc«>0i&j${f 

<S-*ttft feftoftjo^a* 

(107) IS^JfllOB CEKlO'S'^f ac^^t, tt 

(108) P#*Il07 C ffitt© f * y A fc& I* T, 5/ 

ffi*©Kr0tttti*]'eB*ft* i ©ttft 
tt ±Kflf #©tt«© * ft 9"c SB * ft . i/*^* 
fiS8tt*-A*Er*jTftfc*©¥8*'£tfS'*7' 

(109) £ 1 ©ffift ©& 2: U ft < © # * h * & 3$ 



»H ¥2-1109 (46) 

coo tt**aio3 cE«o»^fAc»^T, a 

&«*©Bl©tt«tt*<fcttKaUT(p]'C>©fr& 

^n- - r^ot^iR a-* * * * m 2 © & a 

tt BE + <b tt « © A ft 0 C fft * «fr « C [H). £ < H .£> o 

att^9 h-y >^oHiatttta**tf^A^ 
* . 

(105) IS#Xgl04 CEKOVAf AL^^T, £ 
1 ©«ft©&»tt«#tt8-C»)tt # 2 © ifi ft 
O^®tt^<0tt«T*Mf^l/, #fttttt»<©ft/t 

doe) b i © «ft © * * * c aic-r * es% 

2 -9©D£'ttlC Tt*#£«B©&a*#ft*ftfc 

ttafttteiffl » + ***©♦ £ 1 © tt A ft ft 
»2©«£©*x* -ft *PB. 

1 ©jft*©3fc**>l>*-telSIG"r*7* 1/ * * 

h * a « « n . s%©a**tt^wtt9*-A© 
s * * * y , 

<ft»*ftfcttacjBoxi»^*-Aofiia«ab 

ft l©i£ft©£x*;u¥-Ttt 

£*-A*fra#rft*^*:7, 

(110) gj|##109 CEffiO^fiC^VNT, l&X 

i»natte-Att*««i*6ftfcAa-c 
osfflcioioi^^ft. ^^-AtissRaittttis 

rt©««*«TE(fiI*ft**i ©ifift ©■**** 
¥- -CRRW * ft ft 

(»*!©»«> 
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^**-Afcftu>ttxtacft3*nftiH?-tt* 

& H C S ^ fc fff/w <fc ^ * * O * 9 fc {& o & Iff 
tfftft-eirftcfc^^fce,-*'* #»»Hi?S^ 
entity 7 ^ -!/^ t 

a^enftammi/Ar^e&tfftj^cfgswte 

43 (ft is X ? A O £ Jfl & ^ T 41 A T ^ ft . S * 

T * f & . BA4ftffl«SI/. & ft tt t> & < , * JL 

T*rftt9ifcO£<Ol5fflCttL"Ctt, fcft<ft#*$ 
i< fc *J if? '* L ^ t> O fc btasc fc * 58 £ K U T 
^ ft . 

U * V , J: 0 JS ffi fc & ffi C 2it 1/ T C *S U "C 

&$?eftA?ft{ilORB#e$EP5±i3UTU*? 
fc . fcUtf, iaSffiffi*&«:*ttl5JB©***t* 

*93S^*^ffiffl-eft6nT^ 
ft, to--5 0SHWl«iiA/hf|<flo{t«lT« 

ft . fiifi« Tl ^^OV*D«!*B*C;iaST*rjfc<0 
# s &£#08&0§J!5Ui 0.5Uo>UTIC 
tt, 0.3 Uo>UTk*^Uovffl«ottj| 

ottl^a^c, 32! il fc£* ft 03TO fljffi t> * 
ft, fwxif, as^^-fr^vKiSfti^K**)^ 
tut), H-afiT<oaflFt«urtt^St:ivN 

&3t&ffifcft?TU*7 < fc fc A tf % * ft ) • 

u * u . # i* f* ® is r « & is tt^ata^fc 
3> < 0£ii&tf *aS^®*;%s£ l/t £ fc. *fc, 
^^iCH6*?Jfflt40A«ff« l/VN, fc IA 7 O 
tt C n 6 O # a # 4$ J3U ft #1 St * tg tit * ft 4» 6 T * 
ft . <H A if v y a v * ft v» (i ffc o 7 x - a o _fc 13 
tt*Hfc-»fcJB*ftftl«. ;S&f&ftJS#T£:£3&*lfc 
Uh/S *Cri-AArvA-* 4< *ij M * ft ft . 

tte>ftft*ft?fto;ac#t/* 8fct>fc;sfl|&o 

ft ft • t UT» 7 x — A A ^ v A — O & ff C J: 9 
?i-Attjfe«C^UTX6tfhte'? H y * x & 
SciEB2^-7ilJ&ttea*ftft. i-Al^7 

Ky^AA** — >-eo*o*oofta , e* ft & ft 
c & ® * & * IB ( & ii i* s # o i j&ftiAiii o # 



HEil¥2-ll09 (47) 

K»**0*-*-0 

c®*-rft*«, igSftr/t-f »V»A8flt*» 

ft:, 

c n e. ©Ola c § a t , ? t* -r < n 

t>->fcfl|J5fc£< OttftOVVXi/XyA*/^ 

« a- fc U r tr fc . * o & ^ a & ffi * m t* < 
* ft ft . co ■ i «• uvxvx^^ttftiSStftH 

4/A?Ad<aaT*ftfii50«Sffitt OJUdv 

oWffiW{feo95Ec*ft. c ft m & ft u v x aa 

Stfc#7£»oS(S<fe(&g. # ifc 

#-ttfca£fc&iijx*^¥-*£$Tftfc^7 

(BfffcB*>ftTi>ft**e>**ft. co*-^--c 

Ol) « M/M" ft * ? 1/ A ? A ? 7 * h 7 A * 
*iIDTBjfcj&**Tfcfcftft. 
ACfl-r3**o£:£ttra*oB&-c&x** 
r a ft c fc , * n fc fe f±£«tffi c 

■e * tt«^^a3ttt»*^s-rftcfcT*ft. c 
ne>off^*[Bj^c^fcronauv>c t -c (a ft 
^ . uoott, fco;fc**#ffiaf>T/jN*^;:fc 

ta*Tii^fiia*ti«#h4c fc ^ e> *i & ft & 

tfO^^^iS^** <$UR*ft**6?*ft. 

^^•3 fc/*? k y ^ ^or^rotaa'cn^^ff^ 
ftn , s « * n x ^ «t ^ 4i3 R m ^ * * n ft 

fig fc ft ft . t£8fftfc&i&OJ:C, V> ^ Vn 3 ft {ft O 

ft, $£tt* i5*3*i^i±ffec0^t4ogW*^^ 
tl#llJ^JS*^C^3KOite^«o-oAftv>tt-t 

njy.±j:0fiJtft-c&^^*<, £fte>oft»o*r*< 
ft . 
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ft*k^5BBtttt ERffCiS^^fctAA 
*. t> o t fc$8*$»ttO U > Xi/ X^A* t) -5 

u * u , fcteat^x^Atast 

^Sstc^stft*^ o ft & o £ * 9 * < * ttb 
*crafU*ifctt£!S*ftT^*. ¥ * fc: , u 

ft*<<*«J:^ 9 t£ :<t)^ToK 
frW to cft60fS*tt£*GtaJ 
(Kenro Mi ya nolo) 4* »^ ft 7 V * * * 1/ > 

X* fc»9*^h*0ft&Tftt>J;<i£<<6ftT 
C n I* Jfc gl^^tS & (Optical Society 
of Aierlca) ©1360^ t 1 

ft * Afc^Ott-rCC, * * - * * • * 7 • 

y * * ? * • * 7 • r * 

V # (Journal of the Optical Soclaty of 

3%*" fc 9 tt* (Applied Optica, Nov. 1 SB 7 . 
pp. 2 0 1 1- 2 0 t3)O*T Malvln H. Koraan C «k 0 
tt«5fi/-v • 7V-httW**ftTn*. 
Koraantt > • 7t/-h&«^f*ttlS7l'- 

(principal images) fcSljai" * /t — * V ? — J? ■ 



nUD¥2-1109 (48) 

Aoerlca > . 1961^1 J| , 1 7 — 2 0 ^ - J? C « 
© * ft • **f**fc*o».£?afttteraa«> 

fcfltt, •filt*B7l/*^'l/VX - '&',^A.(/, 
*BllK2*iiiET* Jt 9 -tC*ifi*«ffi*SC 
18 * * K < % *s A ? & <ommt & < b ^ ) 
C T * * . ISOttSlt^<-JK^«l>«)T« 
0 * ffi » ig a s , **«IKO^.-Xl:f yo- 
***J:9&Wia|»«, * * ^ iS S * * & 
* f § 4 fc ^ 9 *9feHOC#U-Cl*ft«)4JS«>ft 

0.6 3 5 U J* - h^O*/jN*ft"ttt*»"3#«»tt 

A, T * * ^l^-X^aii^U-^-fV^* 

s*t*&os*5 s*fc50*sim# * 4 < , tira 

4. 

0(u,v)-{k-l)X 
w C T x k-.l. 2, ~ra?, t^TO/-> 

fi fit */ - > • 7l/-h©l&a&*40.6K*4hA 
fc. Ho nan tt, H(lffi7HA/' 1/ > X A* T 

ir i/fe*6*n®ttS0( ioo9<c>!£cf< a $ 

K tt^lfc. C<DW, «fc < *i§ IE * ft 

T , *fc«**>*ftx^*^ # vooi/>xt 

l/-htfft4£jaE»UT«f|P6ftTlA4, 

at^xuotKioen^, * it * 6 # 4 nt 
0, *fttt*£fttt*tiT»fe». c n » % $ * 

n 4 #J£ C L T** X 6 ft T ^ 4 fctjffi* #*ftt 

^ 4 j£ t © ft *s 7 u * ;v • i>>XHfr©t?f*i/ 

43gtt«>7£fc^<9fc31&0)tt< O^aHO 



* * • U v X o « ft * * ^ tt 2S W - > K 
(spaca-bantfwl th product) 4: i t$ t 4 S T 1 B V 

fc * u ft * . cw&tt, ififfliR^oa^tc^ 
x*-8cte#&A,fcJE-c, £f&ftft*tM*£n 

*BLVX*A©»tt**Hfe!ftjft«a* 5^1* 
$ fc # C , ttai*&jft-r**^fc4£enT^fc 

<2*9^U-7- * V:/fc3fc¥/2Blfr*-7***S*atf 

t>*Jffl**ft.'c©ICfflett* SH ft tt £ fc 

0 T F ( £ ¥ ftfn.il 09 tt ) , J*ffi#«9L.>Xfcfc 

c n 6 O *t ira ft ft £ M tt P.8 E 7 < - ;u K 
Jfe^^«in?ATIl, fit IE f* fE Iff 3fe ¥ * C & 

a &ifi ^ 1/ - t- v > ^ c J: 0 4 C & . *OSIS#<0 

*a w w ft « * •* * «se'iaaufc*<0n*flF* 

te, aa*ant :<offlscw 
iibfcgio^^^^^tLT. 0ixMr%A8a«> 

& « & a. fc**nfcf-A&&£<*-cfcr-A* 

-is t * * #a. 2fifa«3 t- u 

a ft c j& o & * > ft«»«>6nteft/Mji±©*a 

©wnaw3»s-vvx*jBA-r**a*dc-o 



tSBBTa-llOB (49) 

^ • u > x * £ t? . ra-rv*7*->3v<afi$fi/- 
*<>^tt**aiir**fca#*e»*-c* 

IT R ft ? & 9\ * - h - 7 * - * X • 1/ A 7* A * 

x * *a * a*a i/a* 

a a if c » ^ t » & *a y t> - ho«nu^^ h 
*tttt*<U«> $ nttE * n 5 * e. wr* mtfr&*% 

Hf*«*fcv%oo», ^ ^ * x * fc , a a ft ft 

* f§ tt fc ft 0 f I 5 . 

E JJI <o 4 1 c * 4> ft < fc fc 1 <D » * o ^ ? 7 * ? 
*e»flf»cEB*ftteaa^i>-in v $r a * 
a< a * n , coft^oi ott — Rac, f&ftmn 

(critical aperture) C & * . ^ U — f 4 y 7 % 

? fc <o * ? » , i»ftittcsc*i-*tt«an*a 
^rA^^Rt^^uftsraft^v^t-uv 

v ^ © 7 * h-fiaaaffiiz/.h*tAftB0tti?* 

(critical aperture) C B B * * * Sfcgttt&;f§7 

u-hfcK#*nTtfft*3n*fcat>, ^m^ffl* 
feft«. mxif. mm&¥Ztt 3 »; * -* -u > 

X8P#fc8feUVX©#*-frt?cfcfc:ftS#, ffl 
tWCtt^tOJ/Af AC»l l K *D ? * * A« L, 
*U£ttfcUTO#]fc^fc&*W&'C&*!!X£V 

* fc * ft ^ a 3fflHWt^*iAa*fiTatf*n 

S«4t2baT?*goaft4 U v ^ * <£ X * J: 

o c dp 6 n * . A^';>^-^^-^T?oy^ 

h-©a©Rlffi*SCXftCfcCJ:9* ft *B 7 U - 

0©*f&/&***J:^lc;B8?fteEte$n* # - 
^O'ivni^li'J v ^ • ^ ;u - 7 I* * 5 ft 
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s^ff^fft-rA^ic, Btffc&sn*. con 

f AtJttCJ:,t 1 I U-K/H5ftr) 2,500 
^ * ? « U * £ £ U « I* "C * < , * ft 3c ® lfc 

» ^ ^ - a a a , ^at^^o^-tt&^ferflu 

*<ff*UV>M^3tia"C*4. U * U * & It # *P , 

i^U-For? h"fflJSOftjtJ?*t±« 0.144 

9V^<Dt:5T*3f^ 1 . 5 3 £ o > <D * — ^ — 
©Wtflt*. &® (Wavelet!) V <D 0* IS ft 3 t - 

* ■ 

fttt* □ (critical aperture) <D fllf C ffi * 

BB ifc 8 fc c . t'*TA|*9<0ffi#r#?-e < j;*ifcg 

*C & * n $ . r^i/nv^^^os/x^AT 
lis lft(Hcj:*iafi^u-htt, & ED ift * P) t 

i»*S*f t - l# e fl 1 ffi + * J: } ej£/£*n 

-98 
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tl/TRa^3fitt. 2 48na Q * 3 * j* * |« ft ft -p » 

©ta^&tffc-a-c. cnttso.ooooia^j^r^rPJj 

iSiA9 frft * <9-3.< 3' <0 * - O (0 & # 

ii «t 0 oiSJRWSlK c * 0 * j£^cffi« 

« tt ©. B * ■* t? . -o©s/^7 k Aictt--pJa_h 
©ttfi^i/— k^bbi?** — -3 tt a ^ n 

(critical aperture) C £ {g £ ft % * <D fife f i W £ 
T&teSft*. 24flna <0 & Si * ffl ^ * B$ C tt , (2 

X • * A * A "C * , i^ffi^»?ttt«aofe4& 
t». affiMiE^ra^^^ h - V it tt < s sp.fi 7 5 

ffi fl l> - * * ^fcSS^-vfr^*.*^ 
ft»'&ft0ttfti:j|fe«&£ ( 0 d A f x *fc <o r£ £ ) . 
cgm®tta;|g«t<079^> > k i: # ^ 6 n * 

*3&Ec.fcMi*@:/u-hi±, w £ o tt o y 

{**&*#fctr*<D*<$J*L^A<, # S? i/ B > 

H . Is 2, t 1/t 4<Om-K?ai/f ^ 
i?^s >/a^S^*^< 3 19 O - & Q ? 0- *XI ffl 
T * , 7*rUi>Ah<0i£v>(jf£U, £ *B * 3 (h) ft 



# <o i <o & ^ « t* « a a v y # * ft jn -r * c 

c <D A 5 i: £ & *< l o en* - -co 
* * <D J: IC, l^Ma^O??!* — 'UK/U*|$ 

*§ fit ft X *£ * v EPS* JSOftf^^aVO^fc 

wj * c « * » K* n * ♦ 
$£fc&m*^*.e>n*;: t e * * . 

13 4 O * fMffljil 0 ft (srouplns) utjs^n$ f 
1/ - h SI © M • i&?*fl*nTV**B*fcK COtf 

^l»707xn«t^ * * » a « 7 

# * ft * If a w * ^***&*tt(ff#fl!^6n 

# i* * «o <o & < e3S3©fififyv^©ii*4jft 

l> v ia«3ri/-Kail*frjflii-*ckCJ:0»te 

# n * . EKo^^i^^tt, « a T ff • ic « 



ItBB ¥2-1109 (51) 

T t> ? fc $i)$<0 ffi w 7 U - X ft ifi 1&& Tf ft * . Rl 

7* < V ;T d< , ^fcD£J8/£Tft*. 
JW 4) 13 Iff * fc It & tt 'J v^©*&#ffl£*<iaffi 

.< - * ( w * fx , ^aA)ra^fe&*3n*. y> 

tO^I/-? -f > ^ <0 V^ < -3 O ^ — :/ * AS 

n, ®8iJcKSSft*. 

^ 1/ y - h &nfcftJ»A<BJ*0flD<critiral 

i* ft * . K» , />4 r *#*;&A,«ae 1 * <o & 
flH*jE«cK*6n*. : nii, * * o £ » y > 
^ *< il il 1" * B* , ^F # St tc «fc * ( ^ r# ) fli iW £ * 
ft o -3 4r ,^ # <o flfl -r- y v^'S-^St^c tic 
J: o * * ft * . rsjci^crtopjyv^t^iiyv 
^**yj3r*£tc«fcr), *i±«ttao.(ni?o 

ft 6 <0 8 # * 6 , ^ortMLettw-^aa, » £fc\ 

0, Vl/^* 1/305 * o ^^-^-OlJIf 

t? ft * , 

> F a/ * ffl ^ * . jjl- ( ft ai ) ^rfatttSM-cft 

Wl/^f ACAD, XtV^C»b ( jjlj K ? y 

* - • * x t> a *< m s m y 

* - > ©±C * IT lite? U- h tfi £52 



tt2Mfc*&$DTft. EKtOCf hCj:iSE»* 

tfftcocfS^aM^fllfflsnft. ft ia i? f * * n 

© a v # * hft^IiSOff&fcjtSAftiiCft* 
■e* r*j±**ft. * te\ znw, Hit 

A h ffi *B . ifl m \ * b T 7* # i> a y t ft tt x v 

( 

*ft. **8ft vx r a #+#w»*t * * 
e> pi # r ft , *$^*&***a£c* «t n 

0 * W 7 © ft i§ U — tf — A* » Luaonics Hyperex 
- 450 Mods) HE-SMfc U T ffl * M X ^ * . 

1/ - tf - 1 2fti&tt3ftK'-Ztfi**4i?0fia£ 

L ft ■? T , U — * — 1 2(i-flj|CXiio>l 4 

ft 6 < . : <0 x * o > 1 4* tt Q i k , 

1 2 4.000 ^* T£9 *0»il©fjflltt 
(Pred i c tab 1 1 1 ty) * ± If & . ft « b^Kf) 0 IC, 

* * f^yf^i^ra V R S3 <0 & ft U — *f - * fig -3 

*4«t?, a4rfcreiBt*ftj*i/<fe^. tt^tx 



?J 153 ¥2- 1109. (52) 

19 T ^ * ^ • tf) ED IE l/Wt$"C#lftG*!fc'*l*i£ 

* * * T * V* A« . *©tfBfcHfli*J:'}J:< 

*2»?Tftft«>icfc, *n6ft©ca*#H!u*(tn 
«r * e * ^ . 

* * x ? * » . a»Tttia^#ffK:ff^)fffto 
« t * ft < * 7*^nhtasciiiir5 

a r » - o $fj ud , teat**, *-h7*-a 
&cfHattffi0Bfflf*4t*D'Cft9* fi8^<oft 

* # * y 7 v * - a * ijft-r * KrF * 

•/!f0A+S/r-U-«f-l 2^tt;PIJ^I 0 

*in*£i&**i*. a * s> * - • w - +f - 1 2(i 

-#C**J150 /Wl/X, *;I/Xffl*« 1.2X LO-'fJ, 

A* 6 jft * n ft A 0 "c , E«^XTAtt+*^aiI 
<0 ft # £ * * lltailtS7*H/i?^h«M» 

<D@S<oE[H*-cT»fft^*, fcr^K&jasn 
B t ft . 

ir — a wt i/ - if i 2^6asfttex*s/7-- 

(randoaiier) 1 8 04>C A5 f £ <D ? V ^ 7 -f 

if - i 8 ©tt&ttHfrm&iac a ? teiffl<D5>^ 
Aft©B£v***is***aa***ffiflt-r*. 
cojiHir-'^Afiiflifitt, ¥ *9 /* * #m ^ 

0 o V , ? $ ffi ftl 0 5^a><Of^5>^S*n 
ft " V C * d T fH h 4 . B 1 O 7 y - ^ 
H • U>X2 0tte-A*t&Sfe6*-*gBgUit, 

;i/7^^y^fiS2 2ic-ftJt5, ? 

^ + v^ssia2 2tif-A*fflaiTv *j b *r £ 

100- 



M=J-*-tt2 4^i:re]*0. c<D3-t-« 

2 4*6^-2* fcj&fty 1/ — • U V X 2 6 <D # C 
f5] l* 6 ft $ . w<0'J U — • 1/ vXliSi-Ol|^ 
* A 8® 1 9<oft*{Ctfc#tt*t»-3B::<Dm?:/ 

^Aiafc&^TctaifcT*. -toft, * - * a 
*u-cft#raitt6ft*7*-A¥ffic?7<. 

ABO-?"*? — Atitt£J:Q« ft 0 O ;t 7 - 
ftS c ft * . 

*-<D**V*AfclB*ffi2 7 fe «fc 0 - J9 <0 ? 

> * a <t * 15 , i-^ro^-Aih^fii^-esfa 
ttft<a«©9v*Att*ir«itt(ci»T. in-, 

v *< *T — (randoniter) 1 a A* 6 O 



13 ¥2- 1109 (53) 
«tt*tt*nT*fc*H*n«. * © * 7 ft £ fi 

<S. Man Jck, Applied Optics. Vol. 6, No. a, 
August, 1 9 3 7 . PP. 1 403-J 4 05)" fc IB * ft & £ T 

ttS^SMfc P1T7^^ AX-ii 3 4 tJfi^tW 
ffll[lltt3 8 CSt. iflSSOa 6CJ:$S|!^^? 

f- A i-4r$(J^3 8(4 PlTr^f ax-* 3 4 t 

sbmi^ u-^-i2^e»aifc><^A«%3tofai 
■e » ft -c o * ^ a< -5j a to ft (6ouov«K 

150 - lOOElfi: 9, (WtJl'AQftJfcJttRltf 
JS * fc * . *fc3-^--tt2 4|4^?Src^«ft 
AB"etti*tfJ:^fta&. * ft 
4-iS^c3&WWc^^^A<fc-r*3t(i, # E ft 

*1 B * T v *»"3BIftgftM(H|^Tf, lUtl 5, 



«fc -3 T , t(l- 9 V^Ata*apBl9. 2 TiOfflTOfi 
ft t 4i ^1 ffl T * * . 

U V X 2 9 6 1 : l<!Df5S{*-Cl'*:?;l>-7A*V^ 
2 2*7* h7^f|4 2fcEa*n/5 
7 * 4 0O±ClSft-r*.-COfl|C»V^ 

8g2 2C<i;^T, 8£fti)0tb*<DS*&SS£ 
( ± 0. 0 0 5 " ) -iZlJM \A4 V + frh 4.5-f 

v^*-eattwci8«-c»55e}gciwa*««ij«af 
ft 4 . 

(randoalzer) I 8 0Sffitt(i> * tt 4* — AO? 
*6UifcU-ir-*tf-Atttt l.flx io-'ci' 



c*<o*»A«*ftct*j5?-r. v> f n (0 w 

WTt U - * 6 ffc T < *22x 5.4122<0*- 

-■so^AAt a ooiKl, 0.1 150 

1. 22x10' x 2X10X1.5 xlO* -3.68xJ05 <Q 
ft ft £ 3£ 2 ft £ ® * fJI {ft T * . L * L , &® 

b& * n ft n (f vwt ft ^ « 9 x-Aggoi&of ffi 

10* x 10V(1. T5) 1 x 10* -3.27X10 11 

cft*ff**e<&»fctt8tWc»aft*«o£ 

^fcSraWCfi-f >a k-U> h K RS IB * ft ft 

*BJ&T*/i:i&CS±tt fix io 4 

7* h7*^*ffi0f£ftU>X^OA#rc&£& 
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ft ft . 

2.5BX lO-'ca* iter 

55-a^JSro«59>4rAffi<agei9. 2 7<0 

tt*icisa*r, fcJ2.2 x 10* * £ It »>- A o 
&f& (angular divergence) ^fijta^tJ. C n 
Mt. ^XfACkoTa* 5xi o< 

O i@ ») C jf2 O < . 9 ^ 9 > J? a tt tt -a t 
5X1 0 < #4T?&fifrTi*ft. COSfttttaiDft 

#J M * ^ * * » K l/T A < *5tfTtfiI + #Tft 
T X t 4 0 \Z X > ttl.5 * * a > , c m± $ H « 

Tt I XO-«attT4-fV^x4^>f (4- 

Av CO<2*9i8ifr^ac5:fc*nftjft2 5te<'6 
^ fc « A« » il«7 7^^-(iB$W^C34lt^Jt 
$<9ft*^ftfr»*#*ftOCE-rft«k7flFJ81- 
ft . cn6"OCi:ttB*nfl!|3t-uvx*» 
5.0 00 ffi«TM6r£bK:J:9E8^<b6ti«4f, 

faioo.ooo c&*$Tftoa<ffl*i/<, StT ^ o O 
-£<oWTMi<&£*n-r;^ft. u-«r-»ifcjMfl 

4 4 C * 7 T . I ISIOBjfet^x-MBcAWt 

ft * o ft % 3 K W c * 4 c t tfi v i* ft . z <o 
x*,u*-#<ajfc#nfc6, a * * #? jh 1- * . ju 
«^i-ft«fc^K, Wfl-ofcft ? sstf tr- 

E)Tti-flafilJC^l/TV\ft;6<, 7 * h 7 A £ ffi 
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tfPH]¥2-1109 (54) 

* 4 * > ov*^¥ffiic#*eb, « o £ w » 

* x - A c r"l50nJ/cD f J: 0 ^ & < tic * . 

ttcottgtttc8frftfc»o£&cfctfft&*o 
3tiffiOfflKI3W^Sl!t4 (predictability) C K * # 
U:kflTN^. tt*S 7* u - h »c J: o 

ffi*e&^T±uftft#«&ntt^-^o:fr*fl£ 

J: 0 ± * < 7 & # * n & n tf ia tf- & i\ , 

(lOO&SK ) 4« ft ft . c h 6 Offi;f§IRIS5 (Hi tz 

SOfg-Cftft, x^ta>HB||U-*r-t±3t-U 
V M/ I OOifiartC IH.000 Of& ( O & ) 

4 2 tf*-AA?vA^*iXA5 4 O X Y $j& 

>*-^5 2*]Eacfflfi»»Ufc«r* — AiDffl 

5 OOfflClS^afcqtS/^^A 5 6 4« £ g * n ft , 

wiiK* 1 a^i/rv^ft*o^?7-< 9 ^ jfliE bs o a 

-HoE^OSjfri/ vXjRf , 1/ > X • f * y a 

O ES # IW P (cr 1 tlcal aperture) C ffi IA — -d o 

dS/hl******— *ffiffl5 0 IC & 82 T ft 4 & 
Ol/ VXO?J«3l^VXS?6 2 J;0|£5, U V X «| 
58. 62*l/Taft7*h-ttfc*l/-H60 

vXo©lt*B3#C-rftck, tf 2 , A? £ r 

ftffiffioa90OiS^^jR«19ftc UJtC^St 

a * e n ft . 



IftMTf HVf 'J * * T , 7 U - K 6 0 

fctfeSflBfla (critical aperture) ? <D & # % 
3EWC«t*lTT*<, Sf«»ltV>4. E £ © 
3*®«SE2$Jljt; <©#) *Rft*^*** 

7 U- h C J: 0 ffi^OTO {critical aperture) T 

-SaS^ftO^-A^A-e&O, ft S * ft T 
»5S03ttOl/VXtt»«WC% * fc ft *B 7 

* fc -c & i* n «r * 6 ^ ** * v^tAHT o'ffi 
en*ttlffitt*iJ£*ftv^o, w < ^ * © fc © J£ 

h*S,0»©|Bfc h-tfctt'J 

C . ft * * V V ^ 6 Bttt©#gttfifc#tfttt 



WBB¥2-1109 (55) 
i/-pkia**l3if9T, VAf ao?tUj* 
ttS*te<Tckic*sJtettS!l*t*c->rv^&. 
EC, ULffiS^UVXttftO&JMIk*** * B 
<o-oo4#mtt(iffiyu-h a o c * * n * a a 

© *C V < >#&&*&ZTCh-CSt>Z. £ © [ffi 
*ttfeffit*tt*ftftfc«t>* * * * U - * - « * 

l/vX©fc#fte+#a£UTJT*ffl*n*i:3 

c at urn * . co^-Aoms^A^-mir- 

7 r # — A*»*C/h* VXOT* B! jjc *C * 

Ifecf ^4^, l/j^U, x * i/ r — • 1/ - *f — 
i 2©£9fctf©tftfcft9lst»K>Kffft&v%li 
fe©£;6<0**&*. HlO/tyNtfillCUl 

L/ » srawn - u>^owjia*fBr. * s> x 

T— • U — *f — 1 2 OO.OOSno ^ 6 0 . 0 1 n o i -e © 

© y v ^ e a ? , — 7 0Htft*ttfctt(S 

ft* 7/8 * © ffi * * T? Xii C a * ♦ 2 46 na © 

? > I/8 © 7 ? h — © & # tfl 3 1 nn-C, 
1/8 OS* ttftZUna f 9 v i< 6 8 © ¥ & 

^fflOt iSlV^tttt (liliri/-h 6 0 © ft tf 
T) B ?^ovot-^-T!S>i3> **Oy? 
h-©*fi35riaj©«*'*tttt*J:*i 5^ovt 

*i 0 CJ:0t**6 

ttffiO ffi 0 lift 2 * T?&*. a±©?fi®©[fflA< 

» s • c fcj IB s n a , ru-h±©h ?•/£©;« 

soSiti, £*-?AStiiL&&©ifca* v 

a, £ ft & c r , 7is-h<oJ£ftmvmr>t:m'&iz 

tt «T4. 
103- 



cn6tt»Mflc«<to<fci*&i,*. S A * ft a 
(e 0-8 5 ) ^ r it m tfi * y V ^ A* R #J £ ft 

4 • -a^^il'-^ (8 0 — 8 5) litOllffi^ 
0, rr , 0 , rt. 0, fffcV*ofcfl3'C8!fc*i:7 

pj * « » © * « ta ft 





. 9 9-. 


8 


0 0 




. 8 0-. 


6 


5 rr 




. 6 5-. 


4 


0 0 




. 4 0—. 


3 


0 Tt 




. 3 0—. 


2 


0 0 




. 2 0-. 


0 


it 




ft * < # 6 


ft 


fcy>^6 8t$ffi£c$Mt6n 






© 


&*ffiet^ ? s -©&ffl7*u- 


h 


6 0 tf^fcf 




c k tc J: 0 , ttie ifi •? T 


w 


c &m b & & 


T 


» MD¥£©f$St k bt, mjdo 


w 


■ett* k Wffi 


b 




7* 






* © £ # tt # flf te /J* s < c c © 


aperture} *Ctf3 





m tf* k b r ss3ffij * n * © -c s {snaru-h 

6 0 OKih (8 0-8 5) t>&#©JBT3fe*&® 
rtC##*P?tf*. {11*9 7' U- h 6 0 1*5©®* © 

:o^»c»JoiUte6, 7* 7 h - © & 

^ntt»a*t5tft55. a ai w & - » & 

(pre.gresiion) Cfc^T*/18^eSI*>*7*7 
h - * 1 6iSffl^4 Sifi©B$nfcrajQft<Jg* 

-iI©#r£¥J&*f77 - k ic J: o :neoM> 

4) ©u*cjt'*JB^*;:kt>-e£*. 

-104 



ftH ¥2-1109 (56) 

fflTttilfttt 7/BttftfeftV*tt» 217naJ:r)*& 
<f±*6tt^. b*b, #® W C *feT & 

*©?* tilffiSIfr K # b X WLW * til K * z k TJW 

ft t* a ft « n * . tt-aTSisia*^**,*} 

c » *©&&(** RS Sfl # a & *c i: 9 $ # * * * £ 
/£«ffi©;RJAftiIftC**. & 4|2]*6#*** 

{i*Ittffl^fc**tltt*fta. b * b , <£ *9 7" 
b - h 6 0 **mctft.< S#f^^3Sfc-CO05l^*B5 
t)?Tl80tT*£kk. *©8fr?fi«ttB3tak 
35 4 (2 ? b T * ^ k l> 7 C kttfl&l-'CST 

to *g 7* b - h 501iJ:0«£«i:{i^v^^ 
ft (rexlae) t(^t4i}to^?7 4 * £ ft * k 
b f , JllURf U*^fe^fc|gTJ^iH 
t , t oi^^t traiffits. #*Stttt©&A 
kbr, /a#r7t**©&strtt#*n*i5[&©» 
#$sii*£*ttS£c*ea9. & s fe ( w * ) a 
« *t at je * n * * n t ra «r ic , <a © & ft & * t& 

£ k feUXS t> JT % W S n * . K^Ua D (critical 

a a? ft © * * **fK«vKaa©«^ftv«f t jft 

ib a V v^e 8©Eg**iJfflT*;: kcjiotisi 
i«ni, £5EJk£6gf*>6#**J:5C7c© 
ftfiEtetf&SfcWr-ett** h - 7 0 © ft flj ft 

att+4ttfii*a^^ 9 ^8 e©*fls-c*»r*ft*. 
* © ft * *?h-7 0ttfc©«f»»r#fi;:ft*-e* 

*6-b$@*-C©f&-Cfi*&fiC£fc*. »J * © Si 

OftitWi^ < © t£ @ f << & 7 r ^ * — A« ft| .h T 
$©*^TfiBk1-*. St^<oR ; ?!Fota*^«*» 

20. 30 % ■tbT4-^k^^■^/ii^i^i<Da^ 
4ffia©rr-ul^5lKA<^SOlC^Ctt^SW«k 
^0 nk*t*)Aot^i. (3c^TJ:^ccft* 
60 (80-8 5) CT*©**7a-a®a^v 
/t--so£Cractta*bV>. -tft(±Cft6<0ffi& 



c n e> 7 7 * * - u *»{*«uasxii 

to (unobstructed) x 7 >; - • bvXJU±CKflt* 

Jbw a c k t>s&* n4, 

ir * . u:>X*s/A*A©BgtW*r?ttl»*R£ 
fi*b^kfc*ofeflrto6% tf cet^ilflte 

£*/Y9:'A«*&©K:*to'};fctto&fteAft 
Napkins** *HJ?£«iSa£lJlfiA' ('Have 
Theory of Aberration*. Clarendon Press, 
1 35 0 . pp. 50) -Pffiti b T V* * * 9 IS « jfeBSU 

^JSAt l^TWtffT*. ;:©&82(*to{*±©- 

AntaiTi * a * p » * * ^ * ? * * * a * 

iIiif*##©tf«©*&«>fHJT. © & * vWi B # 
©fflS0ttS*'»T^ft3r©*fc #.£©«*, * * 

C©£*fCj»JObfcAto6. C©UK£©n?V 
Ail&JSffJtoU^X- aytf*-^ - ' 7 a ^ ? 
AT*iitt1r*3*t*A** b*>b* cos 0©&<r© 
***£#**©*©«£ l*«£bT**ft^I* 

t^nttiwtst**^ fa *§ 7 u - h a 

< fcv^*^ttatt*W©S*9©fffr**tte« 
{ECU, * fc ( *» to 9 * to ^ * * t ft) 

SISiJt 5 t . c©3/Jt*Att?|flT** 
(predictable) ffl W ft k 2K W W to ^ V ^ A ft * » 

1/ - If - 4* 6©i$l$tfj£3£&(bursts)**Uf8 b 



f5ffl J P2-1109 (57) 
□ (critical aperture) C J* ^ T P ° 0 T h 
$a&3£*tt©*B k * thtt b T SSl 6 n 5. R6B 
© tt » **st©*n*n©*tt* P«Hcfl 
<j/**a©*d5iD12*&T]!&8) . p k h * 

■asffiguag* tjitobTt** 

v 1 * ) , * l/T> h . P & costfWfcfc^fcSS© 

(ifcg) kB8te*<&0* h. P&tf co«0*tC 
«»3Tc»4oi|llSHO. 

S#MD (critical aperture) t g ^ fc 18 
7U-hf±*ft*ft©*ttC#bT*ak3fctt# 
B^M P (critical aperture) * iB * H$ © ft ffi C 

teff*aa6*&*ifc»6ftfcrattfc b r & » 
© iS * * jta *. * . «®W2titS««i:tt#t 

*HiOlRSTA*fc'ft, S^M D (critical 
aperture) * jE b VN £ * V 21 £ to tt ft 3 & * £ = 

?iliE*r*;:kj6<-Cfr*. 

*«StHDBT©AT©»BBSaitt«©*»ttffl^ 
l/-K^T«ft^CS*5n5. 1/ V X tt tf * 

T , ^S*C#*fJbfcfc4<fcSt&i@tkbT, £ 5? & 
FSfiC^hS, (Jffl^U-f. 6 0 T> © 

w ^ is a * « e to a« 6 , ^-AfaEffiTOTfafflsasi 

j&< jI'jA c©i/Af-i»tt**ttiB©^flsc 
«9 1 / io«J: 9 Ji^ttft**^*. z © ■> A ^ 

Atta&ffftbT^*»w«©miii*3£ffibo 

■a . tt#«fcnT;*fc*©Ctt*<T* 3* E H £ U 

t^-Aos^« nfc/tv Kid, & # r u - h © 

&fikffi<£?T3$ffili*2kfellXgk© + #tora{K 
* pf AB k 1" * . 
b-^~JUfl-©fcfcx*;v.*-iBit> t ifi> K to « 

<o*©*fa7-**«©ffl*©a3fctt(iin«)# 

:©5**$aci«Si4. c © c k tt Kevin 
Burns k Kenneth B. Adaos © Sil 3t ("Energy 
Levels and Wavelengths of the Isotopes of 
Mercury -199 and-200". Journal of the 
Optical Socletyof Aoerica. vol. 42. No. 10. 



October 1 9 5 2 . pp. 717 - 718 ) C A K t M T 
5ft, f OMX©, H«199 <D S> ft J$ C 8 T ft 8 ft? 
ft * f & 1 ati, ^fi^|Wfi!|3k-l/VU 
*bT^4, C n h ti 9 V 7*&& <0 2 5 8 no<0 
><:>Kt>-Me*c. {* 3fc <o # t£ t to U C n v 

Fi«C*3ftoTJt»*ni) O R3 ffl * ft? U T 

v\ ft c t * e, , c neonott^otnf n^n 

J5 K U< *> ft . 

t) 0 - fc, * <D 2* £ <0 & 1 b 

f* , 3 8 5 nm (O/O KOHj!9S ©ffiKflfr^UT^ 

ft . e c , feftuoFplffittfc&otf&'Cfw&s 

6 • tottfcttltol**, *»tei(r?^#f oft 
a« « 9 * *fc*ottte*&g*nft. {£ *a 7* u - 

Mft^oaasttt-sji^cgtjiisftft. u u , 

at*! b**<S<<fti:, Bf * o H«ifc If n 

ffl 6 ft A< , ffi^5nftJ5##i:9J5^*:it>» 
y V ^ 8 8 it f il C (* V V ^ 8 8 fc »J C Jg J£ 1/ & 
< T (i V> it V^ . 

»; v ^ a a Wtt(«ia$c3fe^^^f a 5 a , 

S 2ka*$ft«^»*-^S 2 <0 Jb C ti* - A 
* # SS T - ^ * W 1" * 

7 * h 7 * ? 4 0C#fft7*-*5 2 <0 IE 51 

ft, n-A5 2lOS$V-;tt*at«l»t 

ft z t t> -e ft . 

#©£«(* 7* — A 5 2 J: 0 7 * h U S> A h JB 



IJfffl^-llOD (58) 

y KOJH^^^Ti-CCh - * ;V <0 J£ i< 9 ti 
1OOO#<0 2 * 0 /> * ^ t \* *> £ t tfift A* ft . {£ ? 

(2 ffi 7* U - h & ffi * 36Sni, 4 04 no * ft ^ f* 

ft 6> *i ft t> O * ?t£3fcOfc«Cj£>v>i8«tB«T© 

* * t> ft: f . h ^ 1> <D\± > J:9SK0 9r9S 

* * ttft4>s$*&tt»-cft<, # ® & * * © t» 
«> «> /h * vMfrf x m c fc * 3s jffi *exa-fn*?s«r 
ftfcfcc, &£-e * * oiEfiS c (HA -e ft * e> t» 

* ft . 

i9^i/-i- e o (4, ^^eBaoagi^i 
^u-Xl5ifl^v-f ^ v^^«o^i!»c, $ ft 
<oft to U ft |B]'friSifia ft ^Jh-yv^aa** 

7*-Xb>X6 0*4*ft'<<, c ?* 

* 5/ ■ >*tett*»^v^t*ctcJ:9li5jjl 

* n ft . v^^aBottfctffrtiJtD. ft^ftott 

->a?a 4 8i<35?*nrv^ft. 

COi/A^At****^ Uffl & #S # C ft 
6 3 3 nn 4>46iftft*&T?HE-NE('\y 7 A - * * 

#*0Ufc5*^&^*-A*&£u, * O e - A tt 
X— JAj-ZAHyps l c J: •? T t) -3 k IK vw^ 

tf;-AC#*H2/au, ~ # » *2©iRa#l*B! 

-<03-t-S!lt»9 e t #* -f * u -f v^s^S 
<0S5I<03-t-S»#9 7-C£W* 8 I El 
<0 J/ A ?• A © £ * - A <0 & & <t C A ft . sxi* 
f-A(*5f?Z07v— A'K • l/yX29kia»* 
ft? ?Tl/>X9 5CJC-5.T7* h V A ? ffi 4 2 
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<0 




1 ■ Jta j *S t ja A > 4f# u.+ Jm 

* Y V A 2 4 0J;OStS5A£ — 


y 


Ait M* no on « 






f A S 6 C^O 




9 


h — < y y it 8 


8 W J® * nS 7 J: 7 « # 0 01 C 


1/ 


W v# Jte «V 4x 




«fc 


•3 "C 9 x — ■ A 5 


O 1 m 4* tfy TL HI ±± Jh At m. 




-r tSt (V4 | >«• ^ jk. 

T fit 9f L/ X Si ft 




<0 


* - 


v ti *W ^ tW v £ 3 - * - 


9 




<< y * y h J* tti 8 9 9 c ® 11 1 










if- 








«t>£x— A — *yv/t— 5 4* 







A-©(aa&a* + *©c#ffi&iEK*raafj**j 

tt # w c * c . Jncj^sBttaunaom* 
y y if 5 8 tfsju + 'Ottc^uEIB-e^so-e, 
EM>tt#«ff*n*. 
ft *s 7 w - h e o <oJb-ejE$SfcEH*nfcEI*fr 

? h & * ^ a © la I* a & n r ^ * . x 7 - 
no (i x 7 a i/ * K no <0Tc3l*ta*$a*i3 

^ 7 v h A v K (foot pads) 121 k * ¥ C # * 
S&iaSJt'*^ K • A 9 K (side pads) 122 C 

U< T & 5 , 7 v h A* v Kill tt ^ 9 * A h ( ft 
*:-xii2 co±ffism®o± t #± * * * 
h'no * £ * * - ;fr -Y K * 

A ? K J 2 2 ti^7^^hK-A112 <0 g E & $ 
128 (Xtt, ^-*112 fc©j£* nfcfJIflfiO^© 
t ft 85 ft) <D;k2HB0iE&*&Si25 *»6©>if^II 
& * - £ K <i o , xr-AI/y M10 * 7 n v £ 

128 ±v&iM.&m&<Dijtozmti!i&) z 

Ji. ftoTx7-*l/v F 1 20 125 fc: ¥ ft 

^fr&a^ttftffiT'l'- h 6 0 c^ur^ti^rsj 
< £ t V * X b * (1'J §S 1 2 5 *»6><DEgM(iiE 



f$ffl ¥2-1109 (59) 

A^VK/KiSS^ffUlf^Jt-f h ( ft & £ ) 
<0^-*U2 C&SC38fliU (*3<035SclWSC J: 0 

2 5rps ©^O^^t-steU — — 

112 |*30«i*n9 * Si C % iT-AI/v n» c 

a 5? u < « ^ * n T V 1 * * v> . 
xr-AUvK 120 tiv HHHxfr*7-:>i/.*fff 

ffliS<0, i r - ^ U v K120 fciB^SnftA- 
132 eofrtf*7£*-AX— 4>130 CioT^ 

A-132 O7^^*X-^rl30 C J: i : 

7 - * 1/ v K 1 20 lOl/ h oS!^Sl3< lil/- 
t'-A^^Ff^Sf ( k x - 1/ » h • Ay*- 
h'tt*5*^5H0Tt)J:V>) 136 CSt. CO^F^ 
St 136 k7^^xx»4ri30 ^ftlJUJTi^yh'ii 
ffl&«>*-*U8 x7-^Uv K120 fcx 

T-AI^V K/HIO O (i a t 395 iz 1 ^ ^ o y JJl T 
cISWftUUiTti. sold) 
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-9- tt # W WW H8 * 6 £ SB S SS M Si 150 * 

U v K I 20 l4iS3t1"ft23fir|fi|0«.*C»UA»ft9 
160 fcOHft*h?v£*ia<<*J:5afc*. x 

r - a > k /m i o § jh* ds as i u wtfo^a 

tcRQ OSSvSatl U * n (air centered) X 



4s o * (iffiy v 




h6 0ttxrxtf>K>HlO± 




* * * (C S f « * 


n 




ft 13 ft ft IE 58 


r- 






* 




s # it & -c * * 


• 




^ ^ * -f h ^ 




a 1 1 2 ©leal* 6nfe«*ft 








* e a ^ & n * 


• 


5t 152 y > ^151 


H o to ffi 7 u - 


h 










« ft * W * # 






7 a tt fiS 4<0 ft 













ifiaiufc u > xiss en, 3t «a 1 6 7 Oft*^ 

•J *«T, i* BR ft 182 

ate » is; ©«stt<stfflyu-K6oj:©7*si/ 

X 1 6 2 *aiTl*ff*ttS*y V ^ 151 © *0 # ft 
g * Jl T * ft H i* *> fc & 1 1 B "SrSgffiLT, x 7 - 
^f>K/H10 ±©tt*B7t'-r< 6 0<0**4* ft 
E Bi U ( ffl At* ft 1 5 * o > * -e ) 



»B¥i2-1109 (60) 

4 . a ft 6 © > 9 1 5 1 tt 2 o A & 5 IMi (ft 4) ^ 
, ;V^*fflt*fcf r tfi**'B V 4 5 ^ (1 X y ^ > ^ 

vK/uno±TC6BL*n*B$ % -t <o E8 © « ® 



<* g ^ 6 n * . cne n >^isi © w 2 o 




li , 


to *a 7 u - h e 0 « cfcafcs© 




ft 0 


■e 0 te * * % 7*^'j^?7^-ftifi* 




^ ti 


H » S ft * v * < v^tt«feR»*«i*c 




c J: 


01.5 S£ovj6*e>4.0 *£u>*?£fc 










u -c 


y > in s i w^WsaffiKowo&ffi^u-h 


6 


0 <0 


•e©&©£*©i?tta&i&©/sab©> *fc 




c ta 


/hft«^*M«t*fcabo**a*w- 













*©?*©«*ii*8ft©figc. a«>j>^i$i 
eft ( en * »f 2 0 ) o » jft a* fcf - a « x 7 y v # 

160 * Ji -3 T $ ? - 1B1 ^ 4 5c u vxn< * 

il t i/ * * >m e b J: e & ft « ft * • i/ * * * 
'iee ti. svyv^m 0 t mm c 

-r*^a^ft*ai66 *#b* toictt«yi/- 

h 6 0 4»6«RHr/^«l4tIte5, (ft ffi 7 1/ - 

£ * 188 _fc ©^i2*E ft« 188 fc^JsO i^Sft^fc 

ff$ttfi*m-s-#-£x.€>n* yv^isioRitufc 
& # u * ^ >i 8 b <oia^ft«aoaj^caftt>fcB$ 

no «tglTBii««STS fa-oaWcff^jE 
5£i6EttC^ftf 3.m^«r^ A*, £ <0 JE £ « ft 

DIE, 1/^^^166 «4h a & n ft a Sf^ t? II 
y v^Oftis£*ttoaJ:94»ft^*ft*^(i* 
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£«0B****-:>*1B*U. « « M (8 *6 , £ 

<a « <i> SHt tt ffl 7 U - k 6 o c ft «o ? * 
*3;#r6l-e<o<aH*i*a, (8 * 

c u - ^ - i bo #@j£*n, u-tr--tr-A 

ti, [3£snfcESf»181 *6xr-Al/7K 

no <o ± c sa £ n ft a * s> v ^ 162 ^r*nte>n 

<v (S f^I S n 5 . U — * - I 80 t h 

^-ttlH.lll * &-»©K#ttUM8l ^fSJ^ 
^A^5?V^182 4> flfl# 7 - A 169 O * <D B 3? 
5* (fl fa £ I 6 6 * ii .-a T , * © & * 5 ? - 1 9 0 T f» 
PJUv UVXI92 *il o r fa*s 7 1/ - h 6 0 © A 

^. t ©)t^a:s3 s 19^ t± si S3 u fits iso * & 
b$ & -c a t n u ± ie ?s c e> * <^ . ai s t if 

© C * # It 1 3 8 fc=J>tf*-*-H8 * * © Bfl a 

120 fiU-tf-180 © f - A i: ffi t 

V^- { m S n T ^ <f ^ ) * ff ? T * 

**oyv^***^-A* f aai'*w» « * s 

4t * * * *©;*/i/A©fc©i3©ttK'J#-{S-f 
t UTifllfflSnS, * # 51 1 3 6 © a * * no # c 

^-<S^t^K*-ti'*. c © f$ e , fi 3EH4 # fll © 
«& i s i ©«.*©y>^tff*m*n, TVitni 

TStKISus c A ft • ^'S^fSlOilittWi'Jv 

#-A<*>*98#&ft. 3 V^a-^-HB * 



W&af 2-1109 (61) 

* — GIHHio.m * 6 ttWffi * 5fc ft . (3 
lea i* h ? * ^c^fcftu-'tf- • tr - a © 

7 ? K - * Rtt1" 4 PH C * n * J: o c , ttia 
&«ffiffi#s*nftfc*, &BU©*«*eH©tt 
jEcflUfr*n&i*n»ffe&fr^. sa a * tt IE * 

5 ft at> c Ji . tifflyu— h6 0*©fc©*S»fc 
U T #J H * ft . #ffllR»ISm'JV4M5l c * 

T wr t • ^(Ma^P^^lS^'Jv^lSl 193 *• n 

8 fr & tt. £©30ab©lHHK*'&«{&*S7l'-*' 

so*iais*r — AtrvK^no ± -e & a a -r 
m * -c m m ® » * it ^ , jEa^T^tt*^*^* 

ffll2*.fr*#*eH^«tt-ettA*e fc *< t * ft 
t i» st i SB © nn s * w u r , * $j y v ^ © is 
i5i © % c ©St W c * ft * -6 c ft t ft *&#|S]© 

£SB*t**ft;ifc*<TJrft. il(0 8t»lit<0^O 

je* ft 5 - t c r 4 . aottJE fc Jt«i- * 

It **r«zfc*«?irft. c 
nt, *#st ©i&fjsra **y j§ t t a«t ? ? h - 

±i/io^^o>ca»*nji**fH«Tott«iB[ 
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o, ft ft ft a & & us "C » mabic(s4a^i/-h 
sootattttatrttftnif*^, x r - * tr > k 

i5i »T*ifoa*fa^*«*'3Tt»*^w«ifl)jE 

EP 5 x 7 - A V v K±e(R.fc*y*-*BJri/- 

fc^9£fctf*3**T?**3. U * U , IE fi x 
7 - A tf V K *1 1 0 C*jJLTJ:9&l'* 

A * > K * • BB fl * * - # • ^ - ? tt ffi 2 O g 

r *t ie * n * . fl.cn&tfrtwsmyv^** *n 

4 : t c i: t t, tffllKEBI"*!:*:*****. 

s $ < g v^) o h o y v^fujsaraioEjijtt, & 

ft ? C ft * £9 'J ViM6l.**A*«II 

fcCffiffi^U-K 6 0*x7 — AfV K /HI 0 

■e E R u * # & , ts n& * s # a * * t % ^ » t a 

«P <r It ft -5 • toll, x7-Atf>K;Hl(l i< i* 

ffeii^ctE^r, * r - a u v f ho <d ft g a< 
x - * l j o c^TlfJ«*l!Jl«lfl)^^i4B 



»H ¥2-1109 (62) 
tftt^WttttCJr^MttWftBBftt-eSCXiCt 

ait, aaii v^cttflto**©!! 
■eft^Bna-cBaft-rft £t©a«t**j*i*WTc 

V * K 'J <-lS*4^ttx7-;t> 

^A,&0$i?fc{£*B:/i'- k e o * x 7 - a * v k 
A>1 1 0 ±QttttS'A?**&%9£9« & * * & 
* * T 7 * h A USta^jt 2» C t t > 

-tnfcttBiJo^flHfc itii, x r — a u v k 

120 £Atf>K;l/ltS]|K-C O.U □ > • t v f 
k^O- SOP - hTM*>Tci:r&*. iiO i 

Hi] -e * fit v> . 

HO ±<0(4a^ & % 0 A 0 , &Jl3fc* nfctt*E 

Sir, Si«)6nfcfli*atJ:^lSi«nT^^ 

» 0* * ff T • fOtt, ^ # ^ V a V * * VWi 
xv*V^*&5fcl/K/l'*-Ct : T>*V>, H^Ufc 

a k a * s < . f oft, zo^ra***9iiT. t 

fic £ * 7* hUi?AhtS3fet, H £ * *l T ^ 
tt v% & * % VM* fe U . *0^9h-*T?^*i? 
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&f*ara<6h 7 v t fan? h J: (c £3 tS * «r 
iit»:o^iicj:i t, r#$>!/B>*ft^tt 

>xg#<o$(Bottttc£GbftAo*i£*fifii*fc 

*& nfcaa«ttc« ti£^ttJS*-e % w w w 
t * , -ecofc, cne><o®*<oJi*g^e>o?iffifc 

W^tWflrl, &PS<0tti4c#totf*fajE#gfJIE 

* n ft . £<otffatttt#*n, r < x t 7 r w 

*£CtejETftCfc4*T*ft. CO«fc0ftfiS*C 
C^tCnfc^i&lif ^i?5/o > * ft ^ tt x v 

ft^asft*nft*?fetttt4>£*&*4fftt*s 

« a g * n <r , g^fftsnft*. - ♦ & 8 * 
SB tt E £ * n ft • ifcflM*. SSiofilif ifh^W 

ait jnfttsijt^jsr 4. 

5/»>XH*JB^. SfcK - A - tti/ 

204 C*«tft«fiStftCtCJ:-»T t 87 B 

3 . 5&tf7Cfr6hft#l>*AHi 2 02ttttV* 

» *n t * . 3J9C0cjw*n4i^t:, * co 

te, 3f$ 2 <0 b X V JS.Z0 5 J^ia^n, {HBO, 

1. 4, 5*RgtB2ovA^io6 tlftn*. 
is 9 d or (ctS * n ft * ^ c , 7x^206 *aut 

ft. S$9DE3*6#*ftJ:5fc:, Idtt3£fi 



» BIT 2-1109 (63) 

<f*\>#VLW*WXt * ft ft c t * ^ *T fig fc ^ 

ft . -t*o^riS*-tn-rnS9iat3Si 0 El -c ^ 

t ♦ ZcOZ.O(O(gji©P9fitj^0cJ;- 3 T, ft * 6 
K - <0 & #J #) ft -3 ft *< 0 

(^Bfifci-ftfcftcscsiat^i 0 a -c i* ft u « 

nt^ft**, SRM-ffiftC^UT, -JKC 4 27 nn * 
0 * < ft 6 ft ^ > A«tf^HSA*nft*»firw1". 

7 * h-'oafflK94»6-bJETlcagt*nft. 

ft 41 0 ft a , ^<^*o®pgt*$a*^to*nft. 



ft £* n, #*<o 


85 




* ft ^ * S3 




33 


1 (O 




9 x h m 


202 <0 ± K ffi 








? 


* 5? * B 


> 12 0 « <* X 


Ao<0#ftft/a* 


» 


ft ft 


$ 


C , f * 


V 1/ 0 V A* 2 






ft 


( 


i: 


b fc ) ft /h iff 


#<o<&&-ea:toft 


J: 




ft 


to n ft . 


ffl ^ ft b ^ 




h 


n T 




h ft ^ tt 


* a 0 t co t 




\> 


. * 




* * if * 


C i: -j T S5 1 


■7*^200 * ift e> 


X 




* 


n fcft * 


S% * n te * 


* 3* r • (a a i . 


A 


% ■* 


a 


¥® k b 


T t ft 2 O 




ft 


t v> 


*) 


:k#ft8, 4h *» ft -c 


& $ 5 . 35 9 E G3 




$ 3 


<0 


T * ? 207 <0 & ft * jt* 


t . 1" ft to * . t 


n 


#m 


3 




h ^ 208 CO _h 


C A r> X , 8fc * 


n 


ft 7 




h u s? X 


h * RU^ b fc 



ft, 4 oihcofc * ora tfttto * n, 0-7 (B 
9 F H ) <o^5 h-ottM^ftfllft^O *<$SftJ: 
r> ft S 0 - 3 *r ^ ^ . — il CO r X if 2 0 0 . 2 0 6 , 

207 *fl<l!g. {aia^iE5Sc:^*ft/:at)C, (2 ffl 

^b-hcoHraosw»;v^^fijra*nft. v x 

?I®V S> ft . 

tft^J(S«-^t. vA^coiS^fttS««%K^2£ 

s*>e>Bisjh4 u # x hracofflts^^-r. raw 
ft3aiaofflJBA^)BA«ffi^6nftjft«, ^^k- 

^^tTtoMft.35lcov^^2I0 (B i o AB3) 



JP 2-1109 



6h*. Hi 0D(2e43ttft4-3cO2-c>#-<Oi£* 
cO iff ftl # * Sit ft A t . 53 ~ <0 U S? X h JB213 _b 
OmZ.<OV A 9 2 12 t* g 2 . 3'. 6 & 1/ 7 * & 
IS T . * <0 to , 35 = <OL/^Ah/a±<055H<OT 
X £ 2 1 4 li & B 1 . 3. 5. 7*?£vn, B = <0 4«- 

7 ? h - & 8 4 • 

^ A* , ffl*07*h****3B8iaTwTi9lirflE 

fc^-A£i£#i'A5 , 'A*Jl^TftftC fc t> ? * 

ft . 2!|«^-vtiB*Oh?*^ttf*iiC 

aw'y^^iBi.i93 ttfiflco*&#corai:> ^ 
co a *s is a< K iA <o -c s t& u v^fctsfcA,*5s# 

t'J^-i^-yot.&*«jgl/, * fe * 6 «fc 
fc A ft 0 fl^aj£*(&5kUft^, * 

(U^^';v^ffiCOVX^220 Q - i$ * SB I 

351 2Ei-c^TJ:'5c, IB ♦ o a v PtttDabofB 

*jTTt79-r> vhco^mc^fico ir*i c m ^ 
ens. :nii:n6<on> h'^ftac^^tt, 

x u y y h onRflCt^Ttd&StoflfStrfllo* 
£ T A ft ♦ te*§7l/-haott|Dabctt»B8n 
(critical aperture) C£S^n, tn^ltlt 

to * n ft . 3M 2a@c£^i:. co B <o fc 

u-k 6 o^a&aivfctM&a&a^u-*.* > 
fizi o»-oA>Kciffi»*n*j:o, Mas 

* ti ft • * © ft * ®-<OU>XS : f*234 * 8 © 

2 3 5 C**t4J:Ht4, C©jfttt*Ott»± 
CO £ $ t to ft . # C /h * ft K A« A ft o V* fc T 

236 *scco<aaca^fLft. sasutfttttt*^ 

V - 7* < > ^ • y V ^ 2 26 CO *& © C © /* V K 23 2 

x«^ 2 3 4 ©fEiwoftttcnatftfiifacji'srig 
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n6»Sr±*<^^t"C^ft. # * © V A £ 22 0 CO 
^❖^tJET^Jr^Cx (2^S^b-hcoraiZlS<co 

# CW S tfi ^ o a y v^kor^y v h © fc at> . 
2smy>^ 2 22 (i HfflJSSia t e n ft . 

9 H - • «*-v©iH*©79 h - * a ffi T ft K 
? * * tt*ifiE??1ita 2 24 fci8Si«R« 2 25 fc t, T 5* 

* n r ft # 

*a^89^<ri»H t f ft • c ©tt**t84Hb* ft 

tea* {a^^u-heo©^!^^^^* 
ttficio«^6f?tat» ©asffiu&tMiBfcab*' 

l/-?^ 'J >^22i (3&20a.tf3J5EI> 

a< *s # & * n ft . & ^> r * tlffi^u - h 6 o ^ t 
©tiiae*fttt. cneo'J v^Ufl ttBI&tflfc: 
SUllf n, t BS^KfP (critical aperture) 

^ . H ■ /tv KttHfffii'J y^isi t^fe 
^iffiSiSii^u-T 1 '^ v^s 8cofajt:ff*»nft. 

j&arnft. * © & * ttf§;/u-h6oj:©;Sffii, 
V > ^ t ftai*at> U > ? (03S - con > K 23 7 «f$ 
-COR3Q«2 38 ^aUT^ff^tfRa^^nft. C 
C T B - © /< > K 2 3 7 iiB — (0UVXS^234 t 
£Z:©&?-240 ©^^©Kr-ftCfco T#*»* 
ffltfftJ:^C|2gt?nft. HUfm^t^tt^cOig 
A, « ^ 2 3 5 ?&/fe**3,K t T?£ "CO^f-2 4 0 tt 

^ *n ft . 

it 2cia*e>#*fti:5e, fii^yw-h 

6 0 <DfiS#B8P (critical aperture) & a © m 0 

fltfT?£m©£^**tf 

T » z. to ¥1&l±m « toft^-ft* k ? \/ ~ 9 < v 

ft, -3^fcT236 ©$t tt ft 3 *» 6 1/ - 250 t 
^/h^ffiVvX<Ojfl252 Tlina, ?* o T * 
^flg5ia^24B *«Ts W V X^-f 2 3 4 . 2 4 0 . 2 42 . 

244 *Jfii§ur^^*nfc{i^yi/-h<osrjnv 

KCOI&245 frffl^, tt ± « ft * A 2 4 9 5-^ftCt 
I/. tt±Ottfittit>*t«Ck4«T?ft : ft. ^m<0 
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VXTfcSjietfSSSS^ftftfcit), * £ M £ ti 
ttffi#0SP (critical aperture) C © £ * ft ft 

rfteWflJ-caft. 
::t»i 3 (2 * £ PS T ft , ;o%ic±4 

satatt2Bo fljj^^f it, 8atau2Bo raEa^MP 

(critical aperture) O {£ *§ r b - h 2 8 I * £ 
ft C (i * 0 . l8no<Tji V> £ /t - - # ? * 268 O T 

cE*n*. c * ft psa 1 §s2 7o t± m SEft 3t *ai «- 
^csfWWfc ? y^A^b* n/s, s$ fas a*> t: a t - 

U V r £ e - A * ffi* 2 6 4 *il 0 fl3i»!ft280 O 
»ftl/^O^A|fi!i»ft*i, tit *8 7 - K 2 6 2 

ir + i/avftfopgDTiJisin?^ ta 1* at o is 

*ft^tt*&*(±&§Dttft ft V> tt^-A^ttfcft 

Sf««iT»*. & gij * p? ** * b r 

is 81 c sj ? r ^ * t> . 

RB £ & 2 7 0 * & *§ 7 W - h 2 7 2 & J* ® W > X 
274 (#5&e>2{Sia±(DJ£tff* : ?'*ffl^T€>,fc 

i>) fc— iftcflivtftCJ:K:J:9f9 6ftft. ft 1§ 7 
V — h 272 tcfctt079 h fifcWffiC 
3tKttK^b^<iSfcJ?**€>oi:^E?iJTft;: t 
Ci^T, VX274 £ <D m * & t> C it ^ 

T PHI U V X <D & £ « 2 1: * ft . *9 7 U - h 
TO#*«<OgfiA<Of±£j3 # C $tj[fc * h ft . 351 4 

<ofcE<o» * ^ a * . t>u#s*<p?aa<D 
72h-*!>v^cse<t*t*fc *\ft :tao, 



KRI ¥2-1109 C65) 

lb, 4^T*feRg«tt«©feffliEfc»1-ft<fcS 

* * < T . - • * 9^188 (i £ ft 1 4$ 
*Tfc3t®i&£*j!)0*.fttf* tntPOfacfSiE-C* 
ft . &C¥6>*fc03©#&A<btfbtf**9|ftS 

J$ ® l& g *8 IE i* * #jfti&Sfc««¥ 
Bttt»ae*»)A<lljE*ftftc t ^^Ifiitti 
<3TfflfRttCft*rftc<0JCC;Bfc: fiH.Cte&tt * W 
#J£*< ft 4 . 

"Ax icon, ; A Ken. Type Optical Element" 
O.H.Mcleod. "The Axicon.A New Type of 
Optical Utaent M .Jounnai of the Optical 
Society of Anerica. Angust 1 9 5 4 . P P . 5 9 2- 5 9 2 ) 

St tt £ * A , £?8&tf8£SB<OJ:O*»<0 
s>xyA$r#fffcb*^cfc-Cftft. * © 0& * 

fSJ b ft *§ 7 l> — h 2 7 2 VX2H <D # ® 

X' ^x^/^oiCEM^arn-r^ft. 
fcfcBTtt, IR$S27D ttSS* ft teWtto* * 

h — 28 4 ftftfc? U- h 262 «|4J;U 

w * * . 79h-<o^&tesi±is]u&artfc:$>ft 

Htt 1/ > XOB 288 . 2 88 « + *Cf 3te«C» b T 
J£C£feft. Pitt 1/ > X<D& 2 86 . 2 88 C » ft (1 

te&&c*ftilx2oteiEttfcttc#TftftaciE 

ft *s y u - h 282 t(*ci^o;nen 

ft . 

ft *g 7 U - h # . bo ft* & to 

X) 0«4:*tffflrttAftS/-Ktto*;%Bjat 
ft ft ^ 7 I/ XAXttH^VXA (bl-prl sn) K ifi^ 

# 8 * T ft * t«*^ ^ttffl^i/- h tPJttuv 

X4>J§*£ft*#T*ftc;^'5 C fc t> * ft T ft 

40, cncjtoAT, cn*ri$Kfc{6«5.>xT 
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-fact**?**, 
w i* /a ea -c & * . 

3f*2[3ti3ff l 0©i/A?AC^v^*c to 

.« ft * n fc j& -e * -««*';v^e5d*jST* 
»30tttt«^i/-howiMH|MiaBia-e* 

fite 7 b - h t; I* * 7 ? h-^SCftt 
» © M I * a* t . 



fc b 



©56 



Z CO 

ft: fit 

bU 
0 , 



«ffl¥;i-li09 (66) 

*bft»f®ffl-Si5©fi|^T*4. 

tfjgn&ca t & * . 

*/5AcOlB^$/*5 k £*^TaJT®ttJi5tEI"C&*. 



c m ^ % t\ * i/ x ? & <n -m o 8L#e\? s> 

4 - 

ffifSfc El *e a> * . 



w ft as 

<t m x 
m 



^ * K — n /f — h 

# y h - - 



T 



eg s - as 

IS # 

111 w 



^ £3fe JE ^ (^TsS) 

(8*1 6 3 H & 2 5 7 6 7 3 # 

2 . &f|<0«ft 

3 . *6IE** 5£ 

*f*fc<OBii« 4$ ft Hi & A 

4. ft a a 

2 T 0 4 8 5 # 
fl06 ^ys^39atfJV2« 
183£(Q3)4 3 8 - 9 1 8 1 (ItS) 
( 57 35) #m± T EB «-» 

5 . «IE<&4cO H 




6 . *8lE<0**fc 




ajra, 



114 
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[&«asi|] 7*O2<0«S«:J:StliE©lBtt 

[8H"iB»] SI 7 WIS 2 K# 

[£*T0 ) ¥«c6^ ( 1 9 9 4) 1 1 £ 8 S 

[4»HHI] «fH^2-1 1 0 9 
[&H01 ¥/S2^ ( 1 9 90) 1£5B 

£km^&$B2-l 2 
[tBIH#«|] 3-2 5 7 6 7 3 

H01L 21/027 

G02B 5/32 9018-2K 

27/42 9120-2K 

G03F 1/08 C 7369-2H 

HOIS 3/101 8934-4M 

3/137 8934-4M 

[F I ] 

H01L 21/30 311 S 7352-4M 
L 7352-4M 



^- m *m IE & ^ 

¥fi)c 6 if 1 2 8 a 

1. ttEie 6 3 - 2 5 7 6 7 3^ 

2. J&^ofcfi; »W«t#S*3ft 

3. tfiE**4* 

4 . ft SB A 



■r 113 #«J-tf -y hx*e/U2» 
IS IS (03) 3814-5911 




(2) fWJffl«<-sgts«>i*j»3*x«iE-r* 0 



«i ie m m « 

2. «rSttft*©65iffl 

i:i iff » i ^ ii6E»«ft^fe¥». 

kgb* n-n^c t«n«a i KM©;w«&B5a#*. 

RBtf-* !/ > ^*3i6 L 2 * Etf*<&ffi £ S J; 5 f= * <D|5aWE*i> 

£nfc t,<o£A<&$m:i>*;: £*4&»i**$»#3l2 C!B«CDSJKMRBa^«?T 
ft. 

(6) Biaaa^u— r< >/^*«ft*iita«RK)fl«!;>^td«rt(ii^ s 



-fili i- 
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(T) afitt, 

tftiai* n^3 1 - u >xaticj&$ ut-w©!?5 va^tHar u- h Biotas 

«s*< 2 * &sto>m t « a * ^ ic * ota^jE*!* * n*: *>© <t nxv & c £ 

d>a < i 1 1 -30 x y > k y Jt? ^sm 1* >xx?£« 
*«Jtfcc £*#fft t« *> y > k v u >x*. 
(12) A9M£IR£h M^teSt^^o^ODt-UvxiSWkgr^^Ki^ 



1$&8¥2- 1109 

&VTi4>s >Mfly >/><*->*fcL,T*J>K 

^ 7 - * x »i6fla tcffl v »ftn* ->x f- a^js v a * ■> ex 

<0£< ©j6fflu:WLT(i* ftttflOWWttWff* Lv»fc©i LxH*C 



XHItK#9M<0»H Cft«I3£. aaBK&M^sni) 



yiyaaoto) W^fc il^^W h ;KO^T*t J: < 

S"C&tVTt'&, ^*Vi*ESbfe¥tfi^ (Optical Society of Anerlc»)©l960^ 

i tlJ\f Vthx-f-^ -tf (Journal of tbe Optical Society of 

A«rica). 1961*1 fl. 1 7- 2 0^-^CjS«3Fn/^ S*(iifc^<Z>(8^T 

tj^nrv^i^^^. --30ff(^:*yi4. gf*(40.63-; yy - h/vo^'J^ 
S^a^o^UB^JB y v tr<r>%mz®R Lfc«» ^ ct»!4 a, ^ to 

<J (u. v) - (k- 1) A 



-ffl 2- 
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rg(wi&ta$<u-?v >^oaw?ic«<. co*<<7o?\,-?< >rwzt* 
(waago- oo«tonflTox^&^ * «t -3 tit* £ < wr *s. 
v->-7*u-K4i^y->.7*u- , *oiifrjr to-jtft* (Applied 

Optics. Nov. 1867. pp. 2011 -2013) Melvln H. Hons* 1=* 9 
U-hOSWi£ "™jfl£ttaaK:*ya)titto£«l (principal ltajea) lz&&t& 
7*b- hO l $&mo.5%£*3-A.tz„ Homanll. fa L{fitf87 U*^ • U^X^P 

e»nx^6ttiB, wn-o >s®to{M87 - i/>xwfVo*,*r* 

iJt-UVXtf&^l/JM" U>X«BIJI45Hli!Slill-^> K*S(space- 



^«Jli:li, SHWJMftfiiOTF (JfeWfciSKia) , **E*ittiU>X<!:ffl*£ 
*Tffl(ftT*tK 3f - h • 7*-rtx • i'X^AfcgtHV x?a£ft&* 

(£fH»*Bg) 

Ofc^fOloli—flUlC* (critical aperture). B*6!fifc&5o 

U-f a >^icjt 5£tU«* *oW^o«3rSS^fflfiS«. *BSCKaL^<o 



OfllllfWi*. {4*@7'b- K±iatfT3fe¥*Ofim8P<critical aperlrue) \z 
«W.tf, B|ff3t^3f5ll3 'J/-^-U>XfflI^i:W«)l/>X©^dt^tk:^ 
rt ir W»t? ft i COS U * t fctt -5 tattWc4>tt ns 0 

■5 >; *sf • ^-7*707*7 1* — &t £ c: t j: 0 s ttlfiyu-h 

ICJ;^ri 5 h^*/t9* 2500*0?}-- ^-TO»« % fifV>ai9^ «^ 

C05MB0E<l««acJ:fUf» *5-oo#Ji LrfiMfc(i, 2 4 8 nmO 

^*^c 0 cniisoaoo oa«ra-miaft5=Jt-u>x*<*i^x^A.4 i -o/< 
-x f-*4i44iO-p**. irb^x^^^o/^-x b(i-MofitnTEia* 



n/ts^Affifgfi^ tfRfloe , -A->7hsa$-^ 7^ F-vx^j^ii 

LT(i. ttffl7*U-hO-K»(*iT7 , 5 t— OjfflttOOSK«SfeiiJ:9^* 

— 30^x*rAIC(i— oJEUioa^H7*l/- h*<(£STfts — 
(critical aporturo) (cHBH^ns * Ote(ift£o^a3® *s 
tr-Affiai:»-,T»!g*ns 0 2 4 8nnO«E£ffl^SI3rctt, fltlS7*U- h 
h-«®Ofi>C(?*(i, &>; >^i<8aoy^ h-J:5^iift, Mo. 4! 
7 i9a>izmt$tU h-Ii, iftfeifcVMJ >^Oi ^-5"C*>r^l.5 

? ^ a >0*-^-offita* a ft® (Faveleta) TOB^fflWa b- U^xtHfl 

COJttJBC^^t^o^OR/iofc^Xf'AicJ;^* COgtio?lffife6^$ 
n«o 0H^tf^ mEVX7-A|cH^TJHTO^^&tfett'SS]^-*>ittis ®?m 
P (crltiwl apcrture>O0rliiK^ns itfife^±0*/<-7'l^- hlc**)£.\; 
**#a^St«lc x ^xyArtojfflffr*^ J; SiR^ffliErsffilBfi^^rs 
tS*Et±Oi5^ft«tTN4fit*n« a 7+y3>^^yo->7f/,-c{i, AQFJUA 

naho*E«^4^tcftfflt-sj:-jicm*n6. um««^tttcftoT, 

7*^3>o»!tO«fe$.^ifcR«S^tttt ro )t^4. P9ttU>X- 

^ gatstiftKftto r 7 y > h icffivi ^n«^ o fc«^>4 o c onra 
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0^««WM«HraTft* y* tut?* haftvigtu st^iaEif'jHffi^i 

i^ra4U^M3Wg#a*i4* ft ^ 9 * 6Hv*¥fc* t> fc 4 fSittco ->x 

7** * >nn*c S82eo#fi(a^fc^v*Tfflv>£n4tt«tt , j >rt>pj 

*fc*Hcjg#Tfc4« 
n<0EWr4/crtBUM 'J >^«tti*||S&J: < &«7* h JtiaETlJ* n4„ ; 

*a/.) gtffcfifon*, y>^ti@te£tttt;6«$ffi<;.ii;:*0*4^tt7* 



4wiu>x*WKHLTKtt*n, *E!tcEa*n4. 

3'jy-h*nfc3fe4Sb6*S»CSP (crittral iperturo) -r < >^ 

4. 

*7*- 5*o>oW«^*fcAKttfi7^-h©±fc^7*? 

SHE. ^wiEtfttSiE*ffl^TftiEj&<^ ft. *n*c j; <3 , >y* i /so = £ 
n ^-attffiTEHTft*. 

&ftfc*7-^e>Kji*ffli»». (fctso mA9icwrft«a^ « 

9 > ^o»ftii*{4H4 T^fir*-4. 



ft, i&COffiiEtlwn*0.! ;^ o>fc^Wi*ftOTtc4-eaW$«i CCD^ 

t" 47* J-uyxhffl^ffft, */t, *^ffi^f i Ajir<-H}?Sft6*^*4A;*X 
=SfittCttla^lffl-CRATft4. Zn^&?lJ$'tf-4, 1»$V»VXWR*«3& 

■!f-A<. Lunnics Hyporex-460 Node] LTtb&nTU4„ 



2 O^O 1 WSinraiftKa b- U> hT*4„ CW7 t ^ ^ -W^ffltiQ^Iffl 
4HQffli N 1240Mttfi^C&l»4rA^jf6Otta©^Wtt (PredictabUity) 

»**dj4"5it^<*4«-p. ias^fflsjuteFi L<ttv», ttorx^o>i4ii 
iWfittafc-U^tlOOOO ffiH5K)SJKolSBB**?rF*/4fcft N ^WcJtSI 

a**i' cu'vf) wn^^tr-A^^4-a7 , yx/»- tf-A* x4-x^ 

X7>y*r-<*f-(nuulaalzer)l 80+^X4* >^-r^ if- 1 8«flta 

tiBfEIStjfitriffn T&ftn 3 > ?i* rtwffi'&v^ &JO ^> ^43taa« : F£-S«*r 4. 
:oj:Vil7^aHB, WQ&Zfil lPa>^ ¥Wmi Oifiny 
toWJv -VIC J; -3T££n4. »lc07^-rt'K' U>X2 0 

(i tf- AtifcStt 5>*-*EKi fa-eft 4 vrSH 2 2 KG* 4. 

^•x+^^atS2 2tic-A<:EiaT s tJOT^i*ft$«3a'<4BKmnjgt: 
snaUs tf-A«jaTi-E«^t^*'i5iitt^<iD5t:B^$n4orfi3-^- 

«2 4's<!:|Sffr'5 0 i<0 3-^-tt2 4*»$e-AtilS«'J U- • U>X2 6<0 

<-/PK» ^>X2 94at'Ma»^»IClSJM\ fcT-A|#^3-^-a2 84 
HtiJ:*), 3tn'iO£O/<7-t(«0t* ! £^tt*4W-ir-12^ >xrA05fiJg 
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fcfflv »fc«5»fltp t- Iv >X&<OgH£SaiW VS^-f tr-tnuutoaiwr) 1 8 

3 fc-U><XffiCS.Ital lick. Applied Optics. Vol.6. Ho. 8. 
August 1S67.PP.1403-M05)- t®Z1\t&JCvatii&Zfc-,xm£X& 8 
K 3 8 =J t - U £ U fcffi^ * *JJtt a tt 2 4 4 Hf^S ftfc 

m tiir^-nsmoieg 3 8 Kg*, ssbssh 3 e ic * 

WPt-U>^3>h^^ KOtt«-tcj;oT % 7£*a.x-^fqg|3 8<iPZ 
T7$*.*x-*3 4£BO&U U-«f-l 2 **$>tf]fc/<;kx • 3fe)£<JQH-e, & 

*ttH*i=l 5 0-20 OgKSCO. Cl'WXOj&j© IWA<JtaM^*»> x t 

? > ^ Ateoffi^t, * ic©Kaflt*^ l * c i ic j; o m v 

tSfc'J u- • W>X2 6i»r07^-^K • L/>X29fc 1 : lo(XHfiTU 
f-?;l/?X4->?$B2 2*7* t-v*?32®4 2<:Easn/:Vit h^X?4 

8B2 2KJ:r,T s jSfiaifflEL$©nS^ (± 0.005' ) T\ -a**1.5 > 

$fin^3 t-U>X^7>y-7>f «f- (randomizer) 1 8flt)ffiStt«x *n**tT 

x+>?U-if-l 2^e»tB^U-1f-» e , -Afift!.a xlO-tm' SterK 

V>-fn©lfflS]TfcU— yi^aiT< £2 2X5.4 =12 2^-^©Mt^ 
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Jl>XK2 0<03Hk 0.3 &$K16 0'<A*$<j&4. fc-,T % tC-ti % flf# 
OC1.22X10' X2X10X1.5 X10" -3.66X1 0»(0ttSmtC»4ttJ£ 

10' XIOVa.75)» XI0» = 3.27x10" 

AKii#5xi 0« atfttfi*)^*. ^hv^fcaojSftl^X^coAHR 
2.56X1 0"cm» ster 

3E««H3lc*HttK£B«-r* xio« #«tttr--A©JW&ftc«cui 
ar div«r«ancfl)«rfifca$^6 0 cnii, *>X?-A(C£ ->TS!tf: U*6 x 1 0' # 

£!B3 6**S$nfcffi*IC&oT7***x-*^*f.a.fe, r LT*J<^ 

X4-f >f- (4* X4' ) Cvx^Srffilc^U -troJS^tt±196«>jEffirjg 
x-/>|cri 5 0mi/cro , J:0^*<4 v «. 



ftfittfflac^s^o B5(i3n=b-u>^H:. ^to^d*^^--^-^ *ftag*< 

wn^«xfctt«w*aaicfT^^*cs*sn wia^a t- i/>xut*«v* 
-ii3t-u>hii-3o^fcatrtiii2405o<3Dtt c<z>a> -€-%^ N ^oiwaaji^ 

>XBB1-caiISESP5Jffi«ldJ3C+ 0 ffioTs :<07r if * -1*10500 *Sfc)10 

A «4S»i-W***^ttW ©t5*t^-A|S^«2 8Rav^v^/;^fei(« 

XA5 40XYMKJ9->X?A|CJ;»3 S U« h tn- h Lfc0*-"5 2*iE 
mc&SftfeLfc^^-^ESOi^* h^X^ffi4 2iOlS||;|$^^^xf- 

Tia. >xrAii = .j>-^-- uvxeiS8«-mrs-a^=ttroJBSfu> 

XJft^ U>X- >Xf-Awn&^raQ(crUical aperture) ItH^fc— 3<0lfiK 
b h 6 0, LT 5&v> 1 l=»hLfc«*-> 5 0t;# 

fiJ^S4BKDU>X<O^l/VX^6 2i0B£i» U>XffS 8, 6 2^Lra! 



A*^ti„ tt^^^x-rAsefifiaarcxu-tvhy v^-c, (affl^u- k 

6 O&tfES^WD (critical aperture) -Cfl>»t^S(iiE»t:iis?rrr^< ^ 
WLTi^*. S&ro*^ «aSRS^?!a (o^) «8»«i^iSSftot- 

□(critical aperttire) rad^e^iRi-cftftrs&mHnfc^BtLrKSt-sn 
»=ffiiEsn«7tKt^7 5^i^pa*n4. ffits^u- h 6 onximm^ 

3'jy-^-S58©3«WU> Xli jRffiW* c s « fcfi*ay v~ h & 
->T, ^^7^AOcivi^C^/i<-tf- l lil=^ft^sa*U^oTV^ 0 55 

iSffiw/i/-^^ ^/<ofe^»A^®s3?u>xroa^sku-f7}a^LTf7^ 
KBsaio^^jfla3!x*^»(iit5H^ictt*eim^*^ x+ 
KbU awwa t-i/>^(T>iEis*iert-. **>x7-Aicj:»)fit5t$n*a;flL 

ftfflOT(ffi*ttx4-i/^- • U— !f-l 2©0.003nm^«i0.02nm*r<ofe(Oi2; 
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£ftmmtLm&&&$&moTtmmt>. ffi****ax7/8tt£<DS 

S 4 T 1 / 8 a^K^^Oj^i&floS'tra 8 r><»73 h - 7 0<D1/^* 

£fr4,fc->fc N £*©y i^6 8l\ 7*5h-7 0«ttflliWl=tt (Stg6 4lC*J 
L-C) iB[*»^$ifi«WlX!r-*y-ca^ 7/8 *<Dft&*TXW}K&t)i, 9 
246nmOimT, 1/8<D7*9 h-<0SSIJJfc6 I n raT N 7/8©M*(i 
W4 2 7nmtT**o 'J >7 6 6 ©¥&#6l©jftfeSfeWffl|i (&ffl7*l/-h60 
©WfiT) 8 e £u>eo*-i'-T*ifttU h-toW&ffiom^ 

T. H-7 0*c«t*3tl!>i$ni^/afiW2ttOfi*iqE^4 0 ^CT? 

tt^tttt«a**SLT^4. fflfctt3. 4 9' jy±T*9. ttS0)H&^9»n 

wtti'. *9A*n5fi»aan(0ttffl**KKf 4 6o<o^to^-7* (8o~8 
*aa<o, *. o, «. o. » 4u,fcjK-pffi*)&j;^»cEa$nrv^ 0 







. 9 9- 8 0 


0 


. 8 0- 6 5 


B 


. 6 5~, 4 0 


0 


. 40- 30 


IT 


. 8 0-. 2 0 


0 


. 20-. 0 


a 



la^b - h 6 o©J5af<D^j«#'Sf(r/hs < c©$rettj8tttt7/8&fi*sv* 

tttt4 2 7nm**J*fc<Utt$r,iV> # L**U #*W<**SfittlC*&T*«&©T, 

ttfflT* l/-h60ti«fc9 *3£tt(C tt 7*5 v ^*^C«gin») TftfB? 4 * n /5 

ffi^afSIJte^tW^ifetiatJT^ffiSnfi- BSWBfJP (critical aperture) 
- r 6 0oK# (8 0-8 5) t>tt«0!»T7T6Mffl«lcff»ffiS**. ffiffi^ 
fl££ •> ^ x A rt tcfittcOtO* Sto 4 c £ iz ti « 0 



i«©B*ziE^AStt»c*fT , i7"5 h-7 oroaaaf^^aittttiffiffix^-yrs e 

ro^frc*ffr*n4 0 f«*ftx 7*5 h-7 0(iZJW)WrA<gcS*T*;*e,t§ 
■T^&7r^^-WJ:-#-4<o^Dif|gi : t OR*|foffl*^ti-4»!HB x 

j^^^ ft 6 ^ ti 3 v h 5 x h *a{t^ 4 fcto ca^-c s t i ^ 9 c i *<saa * 

nfitM^^ 2-?^ 30x -etT4-?iu-3/t*So^x4RiaOfffi5rfBS 

GWSfflf&fa i= \t&&tfiiK ^v^7c ^t^i, s^-^i ^ tc c 

6o (8 0-8 5) Kt4Wx-'^5*9^ — -OAkffltcllBt L^\. *n 
±^(uooUtrnctad)xr y - • U>X£UllC]Sf«^±ff 4 (s*«S*n4. 

7N*<-mte***E*4A*i. Hopfltiftfi i< *<sai<0iSIBar** < ^ave Theory of 
Aberration*. Clarendon Pre5s.lS50.pp.50)tl5ttLTl^**» Ji*>l= s jt^Stt^ 



^r^^iia^a^fi^roffiBcoia^fsrcv a3ft-6v»-i©ffsaD (critical 

aperture) p = 0Th^t»tb4!£^t«<*33!£fif4 LTIR^n5 0 S 

B8*>8u ^sso-tn-entosfi. p/e^&t;^ (^xxAcoijEffnCiag^&t-a 
ft) \ p£ht*v$vm (*n«- ngeraaiiRse- ia^Lr^j;^) s *lt x 

h. pRCK coe^trjftc^ijg^iglc^y^ni^ p £ h jW*£t;J(glJ«Mre 
3D (<KS) £0fl{fta'fttU h. P&Cf coa^*§t/iJ?ii3^i^jaflDCia^t;« 

Ki?*«D (critical aparture) fcE**tl*{fitfa7*l'- Hi*nfn^^»fc^ 
LT^i^tftjWa'WaP (critical aperture) ^aiF^CQftU^ft^sft?, 

4M±*OitK3£-p*<5A:*X fS*? MP (critical aperture) TiEl^ffiS-CSaati 
T^4 0 

-9-- 7"d ^ 5 LrzQfitotfititLhti^ Ls coo <i trj^c £3ftjffi#$ 

ttmmzn®w< £^w&nmmm*nm&mznmzi>. 

Sft+its CW^X^A(i ; f)ra-C64(predicUble) aJHtti^Bg^^^ > 

aieyu- t4ta7'u- ^ 6 or, swpos^aiaig^^t 
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*) l/10»J;O J;m«tt4A*» £«>x^A(iS^;£LTV>$iaJ#<R03|fi 

atSfifi-f-fi, ZflCiliKovin Bums iKemroth B. AdanacDI&X ('Energy 
Lewis and Vsvelsngtbs of tin Isotopes of Barcury -19$ aad -S0O* . Journa 
1 ol tbe Optical Socletyol Aoarica, vol. U. *,10, October 1951. pp. 71 
7-TH) tiH*-4*<?**. *©tt*O x Hgl99 ffl*&$Bt^StW6lft««** 
tni ali. #8ttW«=it-u>x$*LTV^ # cn«»Otttt5>yAfc« 

*JfflT* ft 3 1 - U >X*ft-?tf fit?* * C ttffc**. 

*O09*£tf4£ x *<0t&:fc(0aSa b fcU 3 6 5 nm<TiJ<> KOHgl99 

qtaa u >x£ LTBIJM-* J; $ t:SttH-*c i trs 4 0 *o»*.itttto*SJik 
£gfc#7xja?oa#iao. *fc-e<3ftftSt>c(E«$ft4. &iB7*b-Mi7*7 

LH,«Ut»l b£ *< Sg^iix m^<OH2fiU»/<> KoE&jfrt.Tfc'C 
O h — ^ ^KO£KA< 0 U1000^<O 2 J; Q4«£lt&vi$ Z • fcoTfSJSaii 

firtS^U- rttW$3 6 5 nn, 4 0 4 nmfcap«4 3 8 nm<r>l*>W% 



»H¥2-1 109 
<oaatt»^^ 'j a *a</. cn&o y >ra siibk sio,*&ifi 

07*-XU:/X6 0*£*S^<, Sffi3aStcf#y^a>«fclix,f-y^ 
fcfcj;0««6n&. V v^8 8cDffli#StiJ;0fti^»£Ktt LT 
«tfti*, *©8(£li7*h7X* 4 0lcj;0S*!>$>ft4<fc&<Jo-«i*n*9x- 
>*5 20794>>hfcffli»4t>«>T**. tt^T, HttffrliSWIMgefrcffl 
'J >J^6 8<&{><OJ;*)X* < tt W 8EftffilcKSJ6<W¥««RItt(= 

6 8tWlc»|RLtt<Tttl^tti». 

U >^8 8CDBW«IWIC^>XTA5 8 ( 6 2 r>T$*-^ 
5 2<OJtfctr-A*£JK*-tK m^J^ ffii*#l3tT-**<r*-*7* h^X?4 

^X^A4 6^*tlTV»* 0 

CO-VXt^IIX^? h^K0ifiW0»^C*4633nmwmfeKfi*KfoaE-N 
ECs'JOA-jM-V) T-$#JB*-6 0 l/-1f-9 0li)5r«iJ*Lfc!fcfc» 

B3«lH/^ 9 - > ttSI-<0 3 - + 96iy^?n-<v^ ~<0 a 

33tttr-A(imr07-r-^K- Uvx2 9ifa**^$,Tt/yX9 5CJ;o 



rar*o toft, CWe-A(±^xX^i5 8tcA*3, &ffi7*U-K60± 
fcUyXo«6 8. 6 2tCJ;oT'?*-^5 2±(wm^ROTHl***K *LT 

^3-^-- tt9 7«->TT5-f >y > h«aia9 9Kajt<-*. tftitiSi±ia« 
ft*. 

x^A<o^e^s5^j&<3ff8[aKiis*nrus3Cr<, ccTt±co&t»jfB^«. c 
craia7'i/-h6 0ti*isifl:eDi8f^xr-xt , >K^i 1 ov>±\c^o>hi?t^ 

COXf > KOWi3c^CCfia|?Lt^9^^ h C?EEa£) ©N-x l 1 2(CAS0OS5 
1 l in©3BM(S&cj:!>[3l«-&. xe>Ki«BaWS«l 1 4tiHSlSC*S^ 

XT-xf> KAl 1 O^0K$*6J:olc6^$ti*. xrxtr> KJH 1 0 

B±+^^£«ar(sta«*$ns, cni4xTxf>KAi 1 o<o^fi3t=*5>ft 

x H 1 Tjfl^JBVfiHIMtttBWiaUl 1 6(rj;*„ l 8*i^-xi 

1 2fW?B1 I9«rfflt:, iT-XUv K12 0(d^UTxT-Xt'>K;l/ 

OJ:0(cMttLf:x7XL/7 Kl 2 011x7x1/7 K1 2 0OT(c556liJ42fi( 
Wfta7 7 h^-y KCfoot pads) 1 2 1 WiffiSlfilSSW-'f K «y< v 



Kdida pads) 1 2 2*CJR->TX b*> KAl 1 0 LT©OT<r©^C 
Tfc*. 7-y h^-y Kl SUi^H h (?£(**) ^-Xl 1 2 <0 IMWIffi 
0±T#¥±*-ti:4^Tx7-Xl/^ Kl 2 0«*s K-/<, Kl 22 

(1/7^-^ h^-xi l 2<3JBfcJ£&83l 2 6 CXli. ^<-Xl 1 2£l8£$n 

X7-X U * Kl 2 O^-^o v?126 iTffittatWo^JKttWtttlcflktt* 

©£&tt5fc(is tt->TX7-xt/y Kl 2 0*^1 2 5 K W-I^ftA 
&VSittlfl7*U-h6 0K*iLTiti|S^T5lK:ja< ^ij&*T*Ttv 2 5j^ 

x7-xt-y Kl 2 0(1, Hffi&ttx^V^xtffBHBOs xr-^U, K12 
Oitt^Sti^-1 3 2i:-Dm7;f*i-^ 1 3 0|CJ;-jT7*o-7?1 
2 60JMSTO;TOtt£raTto(BifcttTfc4o '*-13 2fl)7?faX-^ 
ISO (cJ;iC«f4(c»,fc»Bii(lttffl7*t'- ^ 6 0®4iff^fRJttHtx7-xu 

v ki 2oo±tcait^nfcfii^>xf-A^o$*ii^-t'-Aoitia^r[5)iia 

tffA*^ cnic-3V>TOTffU< {C[ffl7*l^- h 6 0<o|3%ofiti2K 

t>WW>tz*>* X7-XU^ Kl 2 0±<OUhaK«»l 3 4(11/— If— • f- 

COT-ftttl 36 t7^^^.x-^i 30*BSN-*/M K(tffift>6^-4Ci 3 
8^ x7-XU-y Kl 2 0tx7-xe>K^l 1 OOffiffi^tCl ?^o> 
£lTfcfiU$« Z k. ttt * 6. {4^7"^- h 6 0 _t<0 ^ 5 ■? ^ ottStlx »Sl* 
*M13fcr'-$'7*4X$'8«Dvx*- t»7-y^fiSJ4*'>XxA<0^O, 3> 
^'^ 1 4 6 ir-*C0fWl 4 8^Aftf v??-^itZlrtfiBaO c J/-!r 
•✓X^xf-^tCJ:»?S*C>^ns„ f-^TOStl 4 8(liE5t4- K5«7^ffia, K 
5 7 ?*fifttf h •> 7 ? • >SCKt=Kfr6'iJE/ , it?mitff^f aye* 
1 4 60$?aiot£T, K^ ■/?-'<^->&MfS-^tl7 ? -^JR ) ^api 4 8fl* 
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ztx&WBi&trMfr&JiHz^ 3.7- xu? Kl 2 0(A£fi3)rt"6 2;5iS)<B 

1 3 0 <0!M»<D fe £ Tffi*S7 U- H 6 0 _h<D«tt * h 7 * ^ J; St*? 

S. ir-xtf>KAl 1 OSftUGQftl 1 1 F*J«©«a±0«KML2&£ 
ftLSftdlr centerodJTfc^ f&fflyi'- h 6 Ottxr-* K*l 1 Oi: 

tt*gyu- h e ooji^ff^ns. l*l, *^ cjn&iiftaa-:/— srvxict 
n «; > ^ 1 5 i oft 2 o fflrt^ affiy h 6 o * toffiatfcifcafc&o* 
<ot<oi iTmttXtihnz* tLTVyyi 5 la^usaiifoiaoiua^i/- 

KCwT^LWiV^s LtiLtffla;^n«citc<i4„ h 6 oic 

8i^^20K , -Axy>J ^-16 0*6Ts ttKttl 6 2^jMd**, * 

s«. tt»u>xi 6 2*aLTj*^#iiSi9iy >^i s ioiBW(fir«*ar v 



(Mftfcafc 1 1 1 6 £S3ffi lt s xr-^ tr > 1 1 o±<ott*ay u- h e 0 

• X^'J 1 6 0*ffl-jT\ 9- 1 6 l*v BlCUl/Xl 6 4*iifloTl/f- 

RnBJ<=WJ&'r6^i8S3<£«l 6 8-fcftL. *<DJttC&tfl7 , l>- h 6 0j&^©KW 

J> /H 6 6 J;o^aWtt« l 6 8 i ft * 5 tffitt o fcO$tt«fc*fcW4*. b *u 
<J >^1 6 1 »RMLfc**«H^*l 8 6®aWWe8Bft<Cfttt->fcl«(lft 

Ztttiyvi-J MMK-*1 1 21=1/— *f-l 8 06<B|£$iis u-tT- • f 
HJC**ifcSaigl 8 l*£xT-xl/y Kl 2 0<Oj:(raiJiin)t^ 

8 2^cr^ns. e-i»tis«si e l^we&^aaggi 8 4 

£»^n/:«^J^St^5j;-Jk:igtfn* e SESJ<ott<of-AU3-^-tti 8 6, 
1 8 6^^-WWi3l 8 7. 1 ST-NSJ^V^^^/^l 8 20fllD?T-A 
1 8 9cD(tJOffW^®|SlSl 8 8«ffloT^ 1 9-1 9 07?flB[S)U 

9 2*iiD^T&m^l'-h6 0©*4T<&^8aiC«#*5>« C 
te£3ft^eoiEMRi5l>X-rA*ffii^^ ^ nasi LTV «/xv> # 
218 4 !iffiS385K»3P 1 5 0 s Wff^MlSJS 1 8 8 1*03 

0HI17O, 1 7 2^^M©rj^tS^^o fifSJSl 8 8Uh9-»^ 



C^/tiU—tr- • tr-AO¥fiK??Sl(aa*xT-^u y K12 OcofOfiicJ:^ 

»iLTW4, ^aisawwy>^i5i(=au.T, 7+hyyr57<- 
aKK*-»T*6iiii*o2.aaaKji5V'T* affl^i/- h e oo*o*c»icifi 
vtc6tc»2wia«>y 93*e#ii(; ft cn^coy >ri 9 3*-®^ 

^02^05 T^. ttfll&tf rtflHSV'J >n 5 1 £ 1 9 3 ^n-Fix^ BJ*i<D 
lElC^/C'tcStLs tt*fr£|5) L< LT96i&O v Cco«0»&0|EpKt^C'ttffiffiyi/- 
h 6 0 *[5]fcx7 f > KA 1 1 0±Tm&*>+ h C £ K J: * 

eiftj^iOlc^atftl 38£3>tV-^-l 4 6*^CH80*>^fA*^rSS 
t¥>lfflT?&i„ Kl 20«l/~ y-1 8 0(Dtr-AttStftrflf-^4-» 

a*-f*H 8 (^htott^) ^oT^EWfoJfflHoJ^icMO^ 

to/<;^^ij(Dfi(0(ih>;//-rg^£tT|iJffl*n*. T«Wtl 3 6 OSK** 

«Wli««roia l 5 l coft^r © y >^*t^Hl*ns ¥*tt 13 6 frbn 

y > -» fd^. h y //- «<^^q r*ir&. 3>t^-^-i48 
«9tWi3»t^ iE«tt^^fflttHSL, lamMMtcS^ViTr 
*»*Ci4<T**T»tt-i36oatt£«WSLT, ^MDy >^<&ffil 5 lo, 
- «»t»»c * * 4u:»tc W« iSJolEKI^^fei di^r*5. d (Dtmii 



$ V *j6<WSOfiliiE*H1>'r £6<T^ C -5 LT^ Ti«t©aBStt*Hffl L 

ffioT, t»ft*C*;;>T^ «B±*^£4foTV»*xr-^tryK7H 1 Oiffi 
tsy u- h 6 o fi&a 6*ifc«Wcit Lx ttfa^ U- h 6 o h9?^^ff 

*o»J 7ST97 4 -OXS^teAC^UaL&fa^U" h 6 0<0*Ifflffitt(C7^ h 
1/ httWtSttBLfc*^ iW&ri*ffi$>J >n 5 1 *«UJE1-6C ttCJ;0. 

r-^e>KAi i o*<[5iteLTv^ttJS(cj$wTjs«sy 5 1 c«r*ir 
ott^^*-,Tt)Sv^jw«iEar4fftt©«MW5fe*sn, onratii 8 8 

i£^*3^«r*6-5 B L*-L^ CCT?jS!LA;EH4<xT-^t:>K/H 10K 
MLTJ:(mv»£j£tt*iM.*. 

^n*f-A*tiiE(D^«!;LTffiiEdni D ^Ai&cmfliiavy >^*. 
c£«n?**, 2^ cy wtaoy >rraMMoa»aii. iwau^&afii 

fetno. — a© y >^*<faio) y >^£aaA ^n* tasr* A^s 

M»4c»v»-C*t»* v»* fcffllSKfifo&S JUi\t oicm-Cgic £TA«. 
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* 0 £^wrbftfc7*u- he o*xr-xt*>KA-i io_to#ft->x^A 

6*^J5tO*0. ^fca34T7* HU^ hffi*ffi*fr*Cfc#T!a*. CO 

JB'ittfcW h - ^^Msns^g^t o#K**£my >**i 5 1 
U!t?4, « tor , tac^marffii* y > c £ tfrg 

■5. ton xr-^e>K;n i otf&a*ttfcu-hriai£u w-tr-a« 

fl^ h 9 v ?&Eic46tt;* n. h ? v ? AMiHr>T$ia*ftfc8T'$&i£4ft 

s B K9"/^^n^nro«si&^t;a->r, xt-xu* ki 2 oociHao 

>fa-;- 1 4 60^o(xtror 9 1 3 0K*^TSgo$&2r 

(SOft, t07*?h-- U^/^fc-QCtlCttX^TO ^-r^)C«LS±tC 

;?o>* t'**£u?-£OU-hTtf&*-rC£T*<& 0 CO J: -Jicff fcftfc 
*'<>f 9 ;U • f< 9 - >i±mWEmK J: o Tft*iS£ ftfcP}#> < 9 - > £*&jHrttlc 

tlTt4*B7*l/-h6 0*xt-X£> H/M lOiOttfflrt^BlO*'^ jfc 
SftsnfcfcfcsaSLT, ifci(>*ft/;«*S*.k SSOZSftTP/^flEtf.friSt 
f. ton 7*#j>> 9 >*4^iii 9 f- >^*iiE<cbK^iT?ft^v\ ESS 

»ftiM?fc»MfrU*US>* MB«<. ton co^JSJt»Ofi-Tp 

Tt*.t*» d >**l »|*x, * v^UtLtb LsM5A'*ntf co-M 

•>g >**iwix,^->^sn5y^ h-ofc^ou^KEij 40-7*2*^ 



T**, d©i'X*i.C|*V»Ttt. tfc±tf<*ftfcU>^*O^Ott&K£l2 

fi£o«iE*i*rrfc»e>* itJUc^oTffiigyw-HiMBiKtsn*. co@#cd 
attic b>xK**smu ^^n^ma»ttic«bj£^«a4T, or 

fllWJW*. ton cn^roE«eoaiS^^oaairt8*»llfLs SSRoft 

ttic^*>*A;«iiij&<tmdn*. com«j*rra**u tVx*7t-ok 

7"«0* 4^tt«l«)> * II - 'sX? AO J: 9 rih7y^f- *)RII<l»lcAft *ft 

r § i. c o * 5 fciB* icjs 1: fcagst w* o ? a*cjr*o» * - 
c£**3JtiE£Lftv\ totf^tfttftjasaimioar^. cor-3 

OHU®K«^HHlCJ;^T, fti6$ft*S50Ao07*? h-<ommt£iHi>* 
9 0WWicr*fcJ6l=»flHi»l Ofgt?txfc?Bi*ftTV>*^ 
LT, ^(C4 2 7nm,fc9:*S<Af$>'ii\) *<£<5 J&R* ft* 7? 
h-ofcHii, -ffi2^7*v H-j^ >7* -5 N-oiEfflicSSfr t.t'ST'J;: 

Kftsns. fflitto/t^ v»<-3^ofia»iiia^*3*n5o 

$r»9El*UfiH«t> 9lO77^2 00«gfu t£*OJ0Ofl&e(£ 
3ffflffl*mv\ l£K«ffilC2D^*nfc!8 1 0 U 9* MB 2 0 2 0±lcffifcLTH 
^n*. 3oorifty^p>gffl^f(m\^ORri6S*»*ft:i6t:, yiHy^ 
3>*<2ffi(ftic. JHOjy^tfiffft (*«lffiiLfc) ft'jvi9^0fg»-t?afciJ:6 
fftt*3*l* e ffl^ib^ M*#5>ObOT*^Tfc**V'»X*#OfcOT4>-> 
Tfc^**3/H». ^^*^Ci:^T»lvX^2 0 0^aL-TBA*n/:t&v 

l5Asn/:*4l^(l553fesntt^^/^^i^so^%^J&^i^^^fev^«^sn4• 

■7*£_tTO{B#;fl$>Tfj&oTtK *^T*-^rtJ:U 0 COCR)T**^ ^^OU 

-^s *B3t«iiH£&n*e gtflia. 2ag±o3©8EaFn/c»^oj^-^im 

■> B >IS^\ i^-'<-tt>'J*^Sfi2 0 4i;lffiSI«i:g s -t-OHt 



tcm*n4,t^K^ -toft, 82ol/?x h»2 0 5*<{a^nv &ao, i, 4. 

5*-Br$fI2o?*?2 0 6-rS*>ns. mgDHU^SnSJ:'*!:, 2 
OBtaCTJSAL^ -7X*2 0 6*ffit>*0 x ■tLTi!!W»L/i«^207'^ h 

-*f , *i?>B>U ^rojSAffittc^i (t 1 ? h-o) r^os^^to^ 

So m9D0^^>^SJ:Ti; % CO«r*WR*ttf« ttBO, 4«-tfaips 
iLTte44 2o04BfcK?flfl*t*Si^6Ci^^ST^'i (> 0OEH*< 
»3O-7X^2 0 7oaffl*mf o fttb^. -t-ni*!S30l/i;^ KB2 0 8O 
J:i=ft^r % Bit*n^7 ; rhUv>Xht»±Lyt». 4o3J0J5*0/B^|«id 

0-7 (ffl9FH) o7*^ \*-<nmmtmw*)t<&zz*>tiino-$ 

**>fc-5. -i&0-7^^ 2 0 0, 2 0 6, 2 0 7*|S<1$. {flLfi^iEW^AS 

fcj&ic, flHB7*i/-K«>#vgfl)Wj>r*™ffn*. vi ssa#fc 

»1 00(1-^07*5 h-*BetCX9^>n-i^JKtaTt. VX^OSW 

K5fiR¥«* t ffli^n***, 7*9 h-IBfiEOIKSA-ig-z/iO. Wan-ffiHEUx-, 
f->^4*tft)ft4, S*107xn 1 0 0B1 0 AH) I4W101/-7* hB2 1 
l±T&K4-7**ifeV\ E9o^oagSOJSOx,^>r*iffitE0-3 (01 
0BH) Tfit'T*^ h— ^«/^ir:Av^ne. IU1 0 D0i;ti , t4 4oO2 
^offiSOJSJD^*jSr/:»t>Us WTOUC?^ MB 2 1 3±OJ8i:07X^ 2 
12ttM2 P 3. 6fttf7t«VW, ton W50Ui>xH|ifl)Srefl) 
T^^2l4ttttHl. 3. 5, 7*ttv\«H«)«!Sx7f->yitJ:99lX0 

->4«g*oh^v^«}&iAcfia. «E5wm«:x7-xe>K^±o7i/-i, 



T * « • ^ f > KJH 1 0 oaEffiSiW^OTS^ y 4 A, y 

HttW M<i >^fflov^^220O-»*|Sl 1 mittl-HK ffl^O 
h??^^^^©^ Cn&t70<l^LTPi 0 &*Ovx£2 2 
0oJ!i*mt-*-5i;?ic N ttlg7*u- ho^Si£<o^K5SJtS^aAU>r4o 

./<^->Wo^5 h9-7^{i73S*H««t2 2 4£i8iafiW 

2 25tLT^snrn*. 

ti£*0^ffili J: S >^ 7^ ATE* <D 1/ >X^?Offlffi^«l L<b79^>>h 
U-t-^ >?2 2 8 (»20&l>*»5H) j&<ffl*i6in*. 5£oTs ffl 

iit'w- h6 oat*o{$Lfai;:*sMk cn^oy >^2 2 suiBiiWtcaraiu* 

tu * fclS^MP (critical aperture) (C4.5C tlctt$ 0 ^<OtOt8/iru 
•f 80R3lc[&WiS. S51 2Er^^«t?t= N Kiiflfcoja* 

£.Ti7*7-fy>h o^ ia-c* 0 ^liffl v 1 ^ ft c mi c n $ o / < > k*< 
ft(S(c»v^T( J xu>>hoKH)=m'r( Jt ^^i3fartKo^^r*s 0 am 

7*t'-h6 0li'WAt:Dll , ?fSBD(criticiil apertara) KfiaS/V tft*lSI»i 

L*t N f<Trou>x^oaai>i*i£ii3L^*na, wi 2AHuAfitB 
coBKjoftftjHJl (j5tLTi»tti») *^o«HT3CIi, ffi*a7*u-h6 0± 
0^ttJLRtfttiKfe*5 r b-T--i >y 2 3 20S3-0/0 KlCHTJWftftS *f>s 
MDffi2 3 0*iHiar«C tKXO U >^JBtttw4rSc3&3fft4. ton 0- 
Ol/>XSg? 2 3 4^jfcWocW:.t:S4LT3iSfiL. ?£^felti:TOiE6Eltt^2 3 

*4oi^r2 3 6^co&atca^fts, sajLittfafcari/-- r< 

y >^2 2 8ogiocO'<y K2 3 2(itow£o* : ?v;(tr«^s<t 
ouvxi{^2 3 4o^o^cw*tffia^J:orj^ri&ft* 0 ton {St 
fB7*t'- >■ 6 o £<ozmi y >^icu*t«*!>'; >^ojfj-o^'> K2 3 76*»r 
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S> 1/ >X«? 2 3 4 iSBr©»? 2 4 0©fi*&thOfmtCtt^Trt»*ffitfS 

* : F2 4 0(i»^$n^ 

mi2CB*££^SJ:*M::. &fflyu-h6 0<Ojfc8B8n (critical 
aperture) ffl(KOf^UiMT^BBcoi1£«^3WtliDaF*lffi*i&« n*ir, 

atari/- h 6 oraRfljijfc:** u>x2 4 8co{aadfctf*tf£ 

o^ytT2 3 6eojE&A2 3 5lcJiI&^4K* < tt6^bt'--tr- 2 5 0t(8>MS« 

u>x2 5 2rjfaiw$n« 0 c^jxtaaLfctft*. mi 2 as, mi 2bh© 

(i. ftt:£tbL£nfcl/VXift¥234, 24 2^ 2 4 4*iBiaUTCLfflyi/- 
J<roSilC5^>Kcola2 4 5*mW*n '<>K2 4 5£afllfctf-Ajti<U>X 
2 4 8£MLrltLt<33Wfc£2 4 9*flF6, CO^Stf^ LtttOUyXiR 

*«Lg^tA<T*5. U>X24 8l=tD«Sgt=te(0U>XroKlbL* 
frtt?l&S£tt* U>X2 3 4, 2 4 0^MV*TK?l3LfccoiR|ttC, {fc*B7* 
U- h 6 0±<0EfcBi]G>/< > K*fflV»Tm*jfi 2 4 9 fcT- A*<JWl*|S^J: 5 
icfifcro u>X$-8b*-£[iJ;V^ 

ffrfcctt* tit Is >XT $>*HiBflF*§K£j&<* * fci6, £ fc cn $ it u >xn=f-n 
6 0rtBSS¥BflPCcriticil aperture) fcSaJESn**:^ &ffl7*l/- h*tlM& 

Cw-csn 3B*»»«£, wO^(c^4ai»a2 e o©iii#?(j, ga 

3cfc2 6 0©r£#Ma (critical aperture) ofifgyu- h 2 6 2££tf w &ft 
fit* 2 6 4liaWSHE2 6 6(0±* Lr^«KttfS3a.lSmmCDj®v^/c_ . 
^2 6 8roTl=H<rn4„ ?W;:J;*M3J2 7 0 littUSfctffl-S-Sk^tt 



Iw7 >^A<fcd n/^s tOT^t: 3 1 - U > h U J£tr- A£«#2 6 4*ffl»?ffla 
m2 6 0(OS^U>X<O^A4Si|A^^ fl tt*B7*L/- h 2 8 2(0&H-tt£$S'X 

/^<--/f7X2 6 8t4^fci*fiHC^/itt®tK3S*iBi*^ * 

"Axiom. ; A Hew Type Optical Eleaent* U.H.lfcleod, 'The Axlcon. A New 
Type of Optical Element*. Journal of the Optical Society of Avrica. 
Augiwt 1954. pp. 592-592) ±&Zt\tz1$iX^ ¥ffitt*%«±#W*3aR<&* 

^7^X^AC0^tt*n##1BU^ 

SR?toBffnT*]5ircS, ttttrtrota**^***** 'tfflnfifcbivuitr-AtDfc 

scot, jfc*->* t^a ro-f-^tt njufittu c ft* w3fiimi:ll 

LfrU CoS'Mlc.fcft'f. T+->3 VJl&mdTOiiS2 7 O^ffifgy h 2 
7 2&tfI*®l>>X2 7 4 (^tt*2m±0@tf^£ffll*TfaJ:l>) i- 
*&|CfflV'$C >?f#£ftS. &ffl7*L/- h 2 7 2 CC(a(07*^ h 

X2 7 4icota*^-frcj*^rRi(iU'>X(Djt!ijstt2fgiA£io itttay u- h 

W$motmj£*0fctift3 fl K£5R*ft*. *1 4 

>^l--ffi<t^fc^iC«r:(;J:0. Ei;{fctH:/U'-h27 2T\ ^tSk>X27 
4 (OWtSCfi^ffiET A i <!: V ^ i 4 1? A 6 -5 . 

5 mi 6 st?. jB3JMfca#>PJtti''>x- y^fi.'^ojcra^^n 



Rto* W<£tt*^TK»tttt^ h- 2 8 4 i-^riffifS^P- h 2 8 2*ffl 
SJi^tilSjeS^ 7*^ h-©«*iWiHU»rt(C*4nttP>Xoffl2 86, 
2 8 8 C5*iL.^^^ U T^«S^t:ffife4 0 Hft U >XflO|B 2 8 6, 2 8 8 
^4{iffi^-JC^4^0fi!liEa^^^5Ml^i: v &|fl7*U- t- 2 8 2 

Rtt (P>X) roH^Cffi^lcd&i^-htfttO^Jg-SErietV^'JX 
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